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F0 FOEORD

The use of izmmmofluorescence, or fluorescent antibodies, was initiated by Dr.
SAlbert H. Coons and his co-workers in 1942. Dr. Coons has modestly stated that making

~ antibodies fluorescent was "simply another variation of their use as reagents for the
S identification of specific antigen. . . ." However, this "variation" has proved to be

one of immense significance to modern immunology. Its importance lies in the wedding
of the two broad areas of investigation, morphology and imunmology, thus allowing the

- detection of immunologic reactions at the cellular level.

The expanding volume of literature covering uses of immmnofluorescence bears wit-
ness to the value of the technique. Through 19514 only abouit 40 articles had been pub-
S lished. In the next two years 58 articles .rere published. In 1957 and 1958 there were
83 and 96, respectively. By 1961 this figr-re had risen to m-ore than 260 in that one

~ year alone. Apparently more than 400 articles per year can be expected for 1964 and
1965.

It would be virtually impossible to cite every article that refers to the use of
immunofluorescence, but an attempt has been made in this six-volume annotated bibliog-
raphy. Fifteen languages are represented, and more than 150 journals have been searched.

- Six abstracting jourmals have been included in the search. Tran.Uatlons were provided
by several co-workers, government translating services, and the compiler. The earliest
entry is dated 1905; significant publications through 1962 are incl:iJd. Subsequent en-
tries are being ccopiled and will be incorporated into revisions of this bibliography.
The additions will, no doubt, increase considerably the bulk of these volumes.

The bibliography is intended to aid investigators in following the expanding mass
of literature on the technique and to improve their skill in its use. The entire pub-
lication, Miscellaneous Publication 3, carries the title: "Inminofluorescence, an An-
notated Bibliography." 'tle subtitles for the six volumes are: Volume I, '"acterial

Studies"; Volume II, "Viral Studies"; Volume III, "Studies of Fungi, Metcaom, Protozoa,
and Rickettsiae"; Volume IV, "Studies of Animal Physiology"; Volume V, 'Ti`jnosz.c Ap-
plications and Review Articles"; and Volume VW, "Technical Procedures." Each of the
volumes is subdivided into subject categories that should, hopefully, aid the reader in
finding pertinent information in his field of interest without his spending undue time
in scanning superfluous citations. Articles within subject categories are arranged al-
phabetically by senior author.

Accession numbers in each volume were assigned to articles by tens to allow rocm
for expansion in subsequent editions. Accessicn numbers within each -olume are consec-
utive throughout that volume, so the volume number must accompany thL accessin ntmber
to identify an entry unmistakably. Entries applicable to more than one subject Category
appear more than once, and these will have an accession number for each placement in the
volumes.

A complete author index is included in each volume; the author's name is listed

vwith the accession numbers of the entries with which he is associated. The asterisk
designates those for which he is senior author.
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The second parts of Volumes V and VI contain onLxy ce erences to articles printed
in the other four volumes. As in tbe other volumes, the references are placed in subject
categories, an,' are arranged alphabetically by senior author within categories. The
authors, the year of publication, and the volume and accession number are shown to in-
dicate where the complete entry can be found.

For brevity, certain abbreviations in common usage in this field have been used
rather than the more ponderous longer form. For unmistakable identification, they are
listed below.

SDANS a. !-iimethylaminoznphthalene-5 -sulfonic acid
b. 5-dimethylamino-l-naphthalene sulfonic acid or its sulfonyl

chloride forn.
FIC fiuorescein isocyanate
FITC fluorescein isothiocyanate
F w•.fluorescent treponeLv.l antibody
PF]A-200 a modification of the above based on serum dilution.
PAP primary atypical pneumonia
PAS para-aminosalicylic acid
PBS phosphate-buffered saline
RB 200 a. lissamine rhodamine RB 200

b. lisspamine rhodamine B 200
c. lissamine rhodamine B
d. sulphorhodamine B
e. acid rhodamine B

T-PFA Treponema pallidum fluorescent antibody
TPI Treponema pallidum i-sobilization

Generally, the citations follow the format prescribed by the second edition of
"Style Manual for Biological journals," American Institute of Biological Sciences, 2000
P Street, N.W., Washington, D.C., 20036. Abbreviations follow "Americtin Standard for
Periodical Title Abbreviations, Z39.5-1963, American Standards Association Incorpo-
rated, New York.

The compiler started collecting th'is information in 1959 while he was statioued at
,he I.S. Army Biological Laboratories, Fort Detrick, Frederick, MAryland. Since his
transfer to the Naval Medical Research Institute, Bethesda, Maryland, in 1963, he has
continued this work with the encouragement and support of both installations.

The information in these volumes was originally recorded on coded Keysort caIrds.
With the compilation of this publication, the citations and annotations have been- tran-

Sscribed on punched tape for conversion to automatic data processing and for use in up-
dating later editions. Each entry is coded for recall by authors, date, title, and
source publication to allow compilation of more selective listings.

Readers are invited to repcrt errors or suggest added entries to the ccmpiler or to
Editorial Branch, Technical Information Division, U.S. Army Biological Laboratories,
Frederick, Maryland, 21701, for improvement of the subsequent editions.
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I. COLLAGEN DISEASE

10

Alexander, W.RM.; Bremner, J.M.; Duthie, J.J.R. 1960. Incidence of the antinuclear
factor in human sera. Ann. Rheijm. Dis. 19:336-350.

A sensitive method employing FA is described for the detection of antinuclear factor,
ANF, in human serum in 1,116 cases. ANF was present in all disseminated lupus erjthem-
atosus patients as well as in some cases of polyarteritis nodosa, dermatomrositis, and
scleroderma. It vas present in 65 per cent of rheumatoid arthritis patients and in
varying percentages of natients with other arthritic conditions, a variety of other
diseases, and in 4 per cent of apparently normal individuals. The incidence of AINF in
rheumatoid arthritics was highest in patients with active dis3ase. The possible signif-

* icance of these results is discussed.

20

Alexander, W.R.M.; Potter, J.L. 1961. Antinuclear factor. Lancet 1:830-831.

Using the Coons technique for demonstrating antinuclear factor and assuming the reaction
to be antigen-antibody in nature may lead to false conclusions. Labeled plant and animal
enzymes in some instances also show an affinity for nuclei.

30

Aubuchon, M. 1959. Labeling antibodies. Hospital Progr. 4o:122-123.

The use of the fluorescent antibody technique and tts development through the years is
reported. Recent work to prove that the stimulation of antibody production in rheumatic
fever cases causes possible heart damage is included.

-40

Bardaqil, W.A.; Pachas, W.N.; Sbarra, AoJ.; Turrubiarte, V. 1962. Antinucleolar
globulins in collagen disease. Federation Proc. 21:12.

In a search for antinuclear globulins in patients afflicted with ccllagen diseases, we
have found, in addition, in six different instances, globulins with reactive affinity
for nucleoli. This reaction, as demonstrated by the direct and indirect fluorescent
antibody technique, is organ- and species-nonspecific. This is indicated by the fact
that they bind nucleoli from human skin, placenta, carcinma of the stomach, colon, and
a Wilms tumor. The reaction is abolished by prior digestion of tissues with RNAase or
by absorption of the serum with yeast MNA. DNAase treatment of the tissues or absorp-
-tion of the serum with animal DNA or histone does not alter the reaction. These find-
ings confirm and extend the report of Rodnan and Fennell in that patients suffering
not only from scleroderma, but also from other diseases, exhibited antinucleolar glob-
ulins. Our cases included one with disseminated lupus erythematocus, a case of pulmonary
fibrosis, and one of rheumatoid arthritis in addition to three cases of scleroderma.



I oI
Bardawil, W.A.; Toy, B.L.; Galins, N. 1958. Hypersensitivity to histone, induced

experimentally in rabbits. Lancet 1:888-889.

The histochemical behavior of sera from human patients with certain so-called collagen
diseases has been simulated by samples from an animal sensitized against bovine histone.
Evidence is presented that the observed effect depends on immunological reaction, and
the relation to human disease is discussed.

60

Bardawil, W.A.; Toy, B.L.; Galins, V.; Bayles, T.B. 1958. Dizoeminated lupus
erythematosus, scleroderma, and dermatomyositis as manifestations of sensitization
to DNA protein: I. An immunohistochemical approach. Pmer. J. Pathol. 34:607-629.

A peculiar binding trait of gamma globulin has been observed in patients with dissem-
inated lupus erythematosus, scleroderma, and dermatomyositis. By the use of fluorescent
antibody techniques, this serum factor has been shown to possess a reaccive affinity
with intranuclear material, probably deoxyribonucleoprotein, within autologous, homol-
ogous, and heterologous tissues. The findings are correlated and prompt the suspicion

OF that the above diseases, and perihaps related conditions such as rheumatoid arthritis,
may be manifestations of a common disease process initiated by sensitization against

R_ either intrinsic or extrinsic nucleoprotein. Nuclear binding appears to require the
participation of DNA but not REN, and complement probably is not inv&Lved in the in
vitro phenomenon. The pathogenesis of so-called diseases of collagen, as represented
by those investigated, is discussed briefly.

70

Barnes, R.; Carmichael, D.; Johnson, G.D. 1962. Comparison betwreen the latex
nucleoprotein test and the fluorescent method for the demonstration of antinuclear
factor. Ann. Pdheum. Dis. 21:287-291.

A comparative study of the results obtained by the fluorescent antibody method for the
detection of serum antinuclear factor and a commercially available latex nucleoprotein
reagent has been carried out on a series of 525 sera. The latex nucleoprotein test
was positive in only 8 of 24 cases of clinically defined systemic lupus erythematosus,
in all of which the fluorescent test was positive. The latex nucleoprotein test was
positive in two individuals in whom the fluorescence test was negative - in a case of
discoid lupus and in a relative of a patient with an undefined collagen disease. To
account for the relative hyposensitivity of the latex nucleoprotein reaction, we have
considered the possibility of inhibition by free DNA, which we have shown to be present
in the latex reagent. Then coated particles resuspended in DNA-free buffer were sub-

stituted in the test, however, no significant increase in sensitivity was found. It
does not therefore appear that this test is a satisfactory substitute for the immuno-
fluorescent procedure in the detection of serum antinuclear factor.
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8o

Barton, EM. 1959. Abnormal serum proteins as aids in dia.gnosis of rheumatoid
arthritis and systemic lupus erythematosus. Med. Clin. N. Amer. 4b:607-613.

Evidence exists for relatively specific serum factors in both rheumatoid arthritis
and systemic lupus erythematosus. They are globulin components of quite different
molecular size; the rheumatoid factor is a macroglobulin and the lupus factor is much
smaller. They have been characterized amd may be identified by numerous biologic,
immunologic, and physiochemical methods among which there is general agreement. Cross-
reactions between the two diseases are apparently due to the presence of both factors
in such sera, although one usually predominates. Until thr origin and significance of
these abnormal proteins are firmly established it would be unwise to abandon well-
established clinical criteria for diagnosis merely because of confusing serology. Each
test must be used and evaluated in the clinical spectrum presented by patients, whether
these be individuals or related groups.

9o

Baugh, C.W.; Kirol, P.M.; Sachs, M.V. 1960. Demonstration and titration of anti-
nuclear antibodies in systemic lupus erythematosus. Can. Med. Ass. J. 83:571-58t.

Fluorescent antibody was employed to study a factor with affinity for calf thymic
nuclei in the serum of patients with systemic lupus erythematosus, SIE, and other
diseases. An attempt was made to quantify the amount of serum factor by titer deter-
minations. High titers were encountered in the serum of patients with multiple clinical
wniiPestations of SLE and a history of a positive LE cell test. The sensitivity of the

method was compared with the results obtained with LE cell preparation tests performed
on the same sanple of 3erum. In 39 cases of patients who at some time had a positive
1E cell preparation, the IF cell preparation was positive in 20 at the time of study,
whereas 35 cases showed significant titers of antinuclear antibody. Positive results
were also seen in three cases of possib'e SLE and in five cases with diseases seemingly
related to SLE. One apparently false positive result was obtained. High serum titers
were found in 13 cases showing active disease, but also in 12 cases with slight activity
or in remission. In only two cases was there a low titer associated with active disease.

100

Ba&=, J.; Ziff, M. 1962. 7S and macroglobulin antinuclear fluorescence factors in
systemic lupus erythematosus and rheumatoid arthritis. Arth. Rheum. 5:636.

Sera from 36 patients were fractionated or. DEAE cellulose: 9 SLE patients with
rheumatoid factor, 8 SLE patients without rheumatoid factor, and 19 rheumatoid arthritis
patients with ANF. ANF distributions in the fracrtions were studied by indirect FA.
ANF was found in peak i, 0.01 M phosphate at pH 7.0, and in peak IV, 0.3 M phosphate
at pH 5.0, corresponding to 7S and 19S gamma glob'.lins. Mercaptoethanol abolished
activity in peak IV but not in I. Of the 17 SLE patients, ANF was in peak I in twelve
and in peaks I and IV in five. In the rheumatoid arthritis patients ANF was in peak I
alone in one, I and IV in six, and IV alone in twelve. Chromatography of mixtures of
SLE sara containing peak I ANF plus high-titered rheumatoid factor sera containing no
AOF was performed to rule out the possibility of interaction between ANF and rheumatoid
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factor. There was no interaction. ANF occurs in 7S and 19S gamma globulins. In SLE

patients the ANF is mainly in the TS fractions; in rheumatoid arthritis patients with
ANF the activity is mainly in the 19S fraction.

110

Beck, J.S. 1961. Variations in the morphological patterns of autoimmune nuclear
fluorescence. Tancet 1:1203-1204.

Three patterns ok autoimmune nuclear fluorescence have been identified in the serum of
Sp'timts "w;th Sjogren syndrome, systemic lupus erythematosus, and other possible auto-

ixmmine diseases. Homogeneous nuclear staining is produced by an antinuclear factor
specific for deoxyribonucleoprotin. The antigen responsible for speckled nuclear
staining has not yet been identified. Nucleolar staining, which was produced by one
serum specimen, possibly represents an antinuclear factor that reacts with the struc-
tural ribonucleic acid of the nucleolus.

120

Beutner, E.H.; Nagy, C.F. !962. The role of desiccation in immunofluorescent staining
with nuclear antibodies. J. Histochem. Cytochem. 10:686.

Inmmunofluorescent staining with nuclear antibodies poses significant technical problems.
Diffusion of nuclear antigen occurs frequently, leading to staining patterns that might
result in misleading interpretations, i.e., staining that is inmmunologically specific
but histologically artifactual. This phenomenon is attributable to the solubility of
nucleohistones in hypertonic saline. Treatment of tissue sections w-ith 1 M or 2 M NaC1
gives rise to diffuse staining with nuclear antibodies. If, in the course of processing,
partial desiccation of the salire overlaying the sections occurs, then the resulting
hypertonic solution dissolves nuclear antigen; this gives rise to erratic irmunofluores-
cent staining patterns. Thus, rigorous care must be exercised to avoid drying in
staining with nuclear antibodies. Upon complete drying of the saline overlaying tissue
sections, characteristic changes occur. MonkLj liver sections treated in this way become
completely negative for nuclear staining, but a portion of the nuclear antigen in monkey
brain sections remains intact.

130

Braunsteiner, H.; Bigler, R.; Pakesch, F. 1962. Inmunofluorescence investigation
of bone marrow cells in primary chronic polyarteritis. Klin. Wochensch. 40:22:1139-2141.
In German.

In bone-marrow smears of patients with primary chronic polyarteritis the rheamatoid
factor can be demonstrated with fluorescent aggregated gama globulin in matured plasma
cells, as well as, singled out, in rL-ticular cells, for example in plasma cellular
rudiments. Ten to 30 per cent of plasm cells show fluorescence. In latex-negative
cases fluorescent plasa- cells can be found to a mach lesser degree, 5 to 10 per cent.
On the basis of these studies a special position for latex-negative cases in primary
chronic polyarteritis cannot be derived.
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14o

Ca•abresi, P.; Edwards, E.A.; SchiLling, R.F. 1959. Fluorescent antiglobulin studies
in leukopenic and related disorders. J. Clin. Invest. 38:2091-2100.

A method for studying leukocyte immunology by the fluorescent antiglobulin techunique is
described. The results with sera from various discase states are reported. The data
presented are consistent with the concept that human a-tilleukocyte glob-ulins may be
directed against the nucleus or against the cytoplasm. Antinuclear globulins were
detected in the sera of all patients in this study who had systemic lupus erythematosus
and the Felty syndrome, and in two cases of apparently uncomplicated rheumatoid arthritis,
These findings suggest that the Felty syndrome may be a connecting link of a disease
spectrum involving simple rheiumatoid arthritis and SLE. Evidence that a circulating
factor presnt in patients with the Felty syndrome may be involved in the pathogenesis
of the leukopenia was obtained in two instances by plasma transfusions.

150

Calabresi, P.; Finch, S.C. 1962. The value of the fluorescent antiglobulin technic
in the differential diagnosis of aleukemic le•kemia. Proc. 8th Congr. Int. Soc. Blood
Transfus., Tokyo. p. 364.

FA was applied to leukopenic patients to differentiate aleukemic leukemias from other
conditions. Antinuclear factors were demonstrated in patients with a variety of
disorders. The presence of antinuclear globulin in leukopenic patients may exclude
diagnoses of aleukemic leukemia and lymphosarcoma.

16o

Calabresi, P.; Greernberg, M. 1960. Circulating antinuclear globulins in patients with
chronic liver disease. j. Clin. invest. 39:976.

Sera of 32 chronic liver disease patients, 2h alcoholics with cirrhosis, and 6 with post-
necrotic cirrhosis were tested for antinuclear globulins by the fluorescent antiglobulin
technique. Nuclear material was from fixed homologous leukocytes in normal peripheral
blood smears. Ten patients were positive. Positives were found in 50 per cent of the
women and 17 per cent of the men. No clinical differences were noted between positives
and negatives. The latex fixation test was positive in each positive antinuclear test.
It was concluded that abnormal circulating nuclear-specific globulin may be present in
some patients with chronic liver disease.

170

Ca.abresi, P.; Thayer, W.R.; Spiro, H.M. 1961. Demonstration of circulating anti-

nuclear globulins in -ulcerative colitis. J. Clin. Invest. 40:2126-2133.

Sera from 24 patients with ulcerative colitis were studied for the presence of anti-

nuclear globulins by the fluorescent antiglobulin technique. In three-fourths of the

patients a positive reaction vas detected on whole nuclei of human leukocytes, but not

on calf thymus nucleoprotein. Tests for rheumatoid factor and lupus erythematosus were

negative. Antinuclear factors were usually present in patients -with splenomegaly,

-7 ý = I- Me.---
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arthritis, or arthralgia and long-standing disease, but absent in 9 of 13 patients who
4 had previously undergone eolectomy for their disorders, including two who had positive

tests before surgery. Although positive antinuclear te:sts were present in 9 patients
on ACTH-corticosteroid therapy, two became negative during treatment. Positive anti-

_ nuclear tests were encountered in systemic lupus erythematosus, rheumatoid arthritis,
and related collagen d~sordcrs, as well as in chronic hepatitis cirrhosis and in some

drug reactions. The presence of a circulating antinuclear globulin in ulcerative colitis
is of interest.

180

Casals, S.P.; Friou, G.J.; Teague, P. 1962. Varieties of antinuclear factors detecte,
by fluorescent antiglobulin technics. Arth. Pheum. 5:640-641.

Antinuclear factors were studied by FA. including DNA inhibition tests, using calf
L thymus nucleoprotein, cells from human buccal mucosa, and human peripheral blood.

Specific couplement-fixation tests were also done. Three identifiable staining patteras
have been found that correlate with results obtained by other methods. In one, nuclear
staining is predominantly marginal and a shaggy nuclear outline is produced by f rregular
protruding strands. This is Inhibited by DNA, and these sera give positive DNA conple-
ment-fixation tests. A second pattern, not inhibited by DNA, consists of homogeneous
staining with sharply demarcated nuclear borders. These sera yield positive tests with
calf thymus nucleoprotein, but DNA complement-fixation tests are negative. In a third
type the nuclear staining is speckled and tests with nucleoprotein and DNA are both
negative. By this approach we have been able to use fluorescent antiglobulin to separate
the two antinuclear antibodies most characteristic of SLE and identify a still different
nuclear staining pattern in sera from other patients. An attempt is being made to
identify individual factors wnen present simultaneously with others in a single serum
and to further elucidate the nature of the factor responsible for the speckled pattern.

190

Couchman, K.; Doniach, D.; Rcitt, I.M. 1961. Antinuclear fsator. Lancet l: 669-670.

The reaction temperature in the fluorescent antinuclear factor, AF, test is discussed.
At 37 C all tests were negative, but at 4 C no tests were negative. The obscure -nature
of cold-reacting ANF is discussed.

200

Craig, J.M.; Gitlin, D. 1957. The nature of the -yaline thrombi in thrombotic
thrombocytopenic purpura. Amer. J. Pathol. 33:251-265.

The thrombi in two cases of thrombotic thrcmbocytopenic purpnraa vere found to react
specifically with fluorescein-labeled rabbit and antihuman fibrin antibodies, but were
found to be negative or only occasionally and partially positive for fibrin when the
tissues were fixed, embedded in paraffin, and stained by standard dye-staining procedures.
These thrcmbi failed to react with fluorescein-labeled rabbit antihuman platelet anti-
bodies. It is concluded that the hyaline thrombi in thrombotic thrombocytopenic purpura
are composed of a saline-insoluble derivative of fibrinogen, or fibrin.
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210

Crawford, H.J.; Wood, R.M.; Lessef, M.H. 1959. Detection of antibodies by fluorescent
spot technique. Lancet 2:1173-1174.

The fluorescent spot technique for the detection of antibodies by gross observation under
UV light is described. The antigens tested were thyroglobulin and nucleoprotein. Sera
used were from thyroid disease patients and norminal blood donor control sera for the
thxyroglobulin, and sera for the nucleoprotein were from systemic lupus erythematosus
patients with control sera from blood donors and rheumatoid arthritis patients. All
clinically positive patients yielded positive serological results, most of the undiluted -

controls were negative, and all were negative in dilutions of 1:10. The fluorescent-
spot technique offers a rapid screening test for systemic lupus erythematosus.

220

Duheille, J.; Herbeuval, H.; Bellut, F.; Badonnel, Y. 1962. Imimunofluorescent demon-
stration of the factors of anti-leukocyte sera. Compt. Pend. Soc. Biol. 156:2093-2099.

The application of direct and indirect FA to the immmnology of leukocytes is described.
These methods are particularly useful for lqpus erythematosus.

230

Faivre, G.; Gilgenkrsntz, J.M. 1962. Value of Imnuofluorescence in cardiology.
Actualites Cardiol. int. 11:15-18. In French.

The theories for imnunologic phenomena in cardiac diseases are reviewed. The contribu-r-

tions of FA by Kaplan are discussed.

P40

Fennell, R.H.; Rodnan, G.P.; Vazquez, J.J. 1962. Variability of tissue-localizing
properties of serum from patients with different disease states. Lab. Invest. 11:24-31.

The sera from patients with systemic lupus erythematosus, scleroderma, rheumatoid
arthrittis Hashimoto thyroiditis, malignant hypertension, and dermatomyositis were
tested for the presence of nuclear-localizing antibodies by using the fluorescent anti-
body technique. Three of 21 serum specimens from patients with rheumatoid arthritis and
2 of 12 serum specimens from patients with Hashimoto thyroiditis were found by this
technique to contain nuclear-localizing factors identical to the factor found with lupus
serum. The serum specimens from other patients shoved variable or negative results. It
is suggested that the presence of nuclear-localizing factors is not a basis for path-
ogenetic classification of disease, and the development of the factor or factors may be
a secondary phenomenon.

- 57



NZ16

250

Freedmen, P. 1962. Immunological studies in glomerulonephritis. Guys Hosp. Rep.
111:370-377.

Gamma globulin has been found in a high proportion of glomerular lesions in glomer-
ulonepbritis, and in renal involvement in systemic lupas erythematosus, progressive
systemic sclerosis, polyarteritis nodosa, anyloidosis, and diabetes mellitus. The
Sglmerular-localized gamma globulin may be dissociated from combination with the tissues
at pH 3.2. Glomerular-bound gamma globulin obtained by elution from isolated lupus

Sglcmeruli possesses antibody-like activity in the presence of fresh normal human serum.
No antibody activity could be demonstrated in gamma globulin derived from glomer-
ulonephritic glcmeruli. No evidence was found for a circulating antibody in glomer-
ulonephritis emd the connective tissue diseases except for systemic lupus erythematosus,
in which a circulating antinuclear antibody was demonstrable in virtually all patients.
In kidney sections, complement was localized in glomerular lesions, together with
gamm globulin, in glomeralonephritis, lupus nephritis, and in one patient with diabetic
nephropathy. These findings provide support for b-.lief that an immunological reaction
is proceeding in the kidney in glomerulonephritis and in renal involvement in connecti,
tissue diseases. Significance of findings in diabetic nephropathy remains to be
evaluated.

260

Friou, G.J. 1958. Laboratory and clinical evaluation of two techniques for measuring
- lupus globulin nucleoprotein interaction. American Rheumatism Association, Annual

Meeting, June 20-21.

Two methods for detecting the lupus serum factor that reacts with nuclei and nucleopro-
tein are reported. The first employs fluorescent antihuman globulin. The fluorescent
spots are visualized grossly with UV light. The second employs nucleohistone or artifi-
cial complexes of DNA and histone coated on glass surfaces and subsequently reacted with
antiglobulin labeled with iodine 131. The conditions of the reaction are outlined and
results to be expected are noted.

270

Friou, G.J. 1958. The significance of the lupus globulin nucleoprotein reaction. Ann.
Intern. Med. 4.9:866-875.
Studies with the fluorescent antibody technique have shown that sera from patients with

disseminated lupus erythematosus contain a globulin factor with a marked affinity for
nuclei. With the use of this method, the nuclear component involved in the rection
was found to be in the nucleoprotein fraction of the cell nucleus. Evidence was pre-
sented indicating that this reaction is an essential step in the lupus erythmatosus

phenomenon. A clinical survey was made in which the affinity of human sera for spots
of nucleoprotein was tested with fluorescent antiglobulin. The factor was consistently
demonstrable in serum fram lupus patients, and in low titer in serum from occasional
patients with rheumatoid arthritis and other related diseases. Resulte of tests in which
the factor was detected with antiglobulin labeled with iodine 131 indicated that this
method might be used to measure the factor in human sera. The significance of these
obs'ervations was discussed..

_-M "M- ~ -~- -- - ~ ----
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Friou, G.J. 1958. Identification of the nuclear component of the interaction of lupus
erythematosus globulin and nuclei. J. Inmmnol. 80:476-46l.

Using fluorescent antibody, it has been shown that the factor that reacts with nuclei
also reacts with deoxyribonucleoprotein, or nucleohistone, from calf oz rabbit t1mus
and with artificial complexes of DNA with histone. A technique for titration of the
afftr'_Ay of sera for nucleohistone has been devised. Use of this method has demonstrated
the presence of the factor in all lupus sera tested, regardless cf results of the lupus
erythematosus, 1E, test. By absorption of lupus serum with nucleohistone it was possible
to remove the affinity for nucleohistone and the capacity to induce the LE phenomenon,
suggesting that tne two effects may be due to oie factor. The broad species range of
the reaction has been confirmed by this improved technique.

290

Friou, G.J. 1958. Clinical application of a test for lupus globulin nucleohistone
interaction using fluorescent antibody. Yale J. Biol. Med. 31:40-47.

Sera from patients with a variety of human diseases have been tested for presence of
a globulin factor that reacts with nucleoProtein. The tests were made, and activity
of the factor was titrated, with an adaptation of the fluorescent antibody technique.
The factor was found to be characteristic of sera of patients with disseminated lupus
erythematosus, especially when present in high titer. It was also present in low
titer in occasional sera of patients with disease syndromes known to be closely related
to lupus, especially rheumatoid arthritis, and in individuals with chronic biologic
false positive serologic tests for syphilis. The possibJe significance of these findings
is discussed and use of this procedure as a diagnostic method is considered.

300

Friou, G.J. 1962. Fluorescent spot test for antinuclear antibodies. Arth. Rheum.
5:407-410.

Some time ago we described a procedure for detection of antinuclear antibodies, using
dried spots of nucleoprotein on glass slides as antigen and fluorescent antiglobulin as
the indicator system. Although the fluorescent antibody technique is used, results
may be read by gross inspection with an inexpensive fluorescent light source. Continued
use of the method has reinforced our earlier experience and has indicated that results
obtained with this method and the difficult but more quantitative methods using anti-
globulin labeled with iodine 131 are coaparable. In our laboratory the fluorescent
spot test has appeared to be especially useful because of the minimal subjective
influence in reading the results and its simplicity. Others have had very satisfactory
experiences with the procedure and in general have confirmed our findings. Nevertheless,
certain details of the procedure must be carefully followed if satisfactory results
are to be obtained. Furthermore, we have encountered and largely overcome certain
technical problems in the procedure as originally described. Although the method and
results obtained remain basically unchanged1 , these modifications have not been published
and the procedure is, therefore, described here in cumplete detail.

Stm
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S.1Friou, G.J.; Finch, S.C.; Detre, K.D. 1957. Nuclear localization of a factor fromdisseminated lupus serum. Federation Proc. 16:1770:413.

In vitro studies of localization of human serum in no.mal. mouse tissue sections were
done with a modified fluorescence technique. Sera from all of a large number of patients
with disseminated lupus ery•-tematosus caused nuclear localization of fluorescent anti-
human globulin. Many other aera were studied, including those of patients wit.h related

V diseases, infections, and drug reactions. Of this large group, localization similar to
that observed with lupus serum was encountered only with sera from two patients with
unusually severe hypersensitive reactions to drugs.

320

Yriou, G.J.; Finch, S.C.; Detre, K.D. 1958. Interaction of nuclei and globulin from
luipus erythematosus serum demonstrated with fluorescent antibody. J. Immunol. 80: 324-329.

± Using the fluorescent antibody technique, a globulin component with a marked affinity for
nuclei has been demonstrated in sera of patients with disseminated lupus erythematosus.
It has been shown that the factor reacts with nuclei of most tissues of a wide range of
vertebrate species. Information on the occurrence of the factor in 100 human sera is
reported.

330

Gitlin, D.; Craig, J.M.; Janeway, C.A. 1957. Studies on the nature of fibrinoid in
the collagen diseases. Amer. J. Pathol. 33:55-57.

Sections of tissues from patients with rheumatoid arthritis, disseminated lupus
ery-thematosus, dermatoayositis, rheumatic fever, subacute and chronic glomerulonephritis,
and periarteritis nodosa were studied with fluorescein-labeled rabbit antisera against
human fibrin, albumin, and gamma globulin. Suitable controls were used to insure the
specificity of the method for the detection of these proteins in sections of human
tissues. Replicate sections were studied with phosphotungstic acid hematoxylin,
Biebrich scarlet-aniline blue, periodic acid-leukofuchsin-crange G-hematcxylin, and
periodic acid-leukofuchsin; these methods ordinarily are considered suitable for the
detection of fibrin. Tissue samples from normal placentas and from acutely inflamed
appendices were studied also. The data indicate thiat the fibrinoid material found in
the. lesions associated with the collagen diseases is, at least in part, fibrin. It was
observed also that the conventional staining methods employed -were not reliable for
revealing fibrin in tissue sections, since they frequently gave negative results for
arieas in which fibrin could be demonstrated with specific fluorescent antibodies. The
significance of these findings is discussed.
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34o

Goodman, H.C.; Fahey, J.L.; Maýlmgren, R.A. 1960. Serum factors in lupus erythewatosus
and other diseases reacting with cell nuclei and nucleoprotein extracts: Electro-..oretic;
ultracentrifugal, and chromatographic studies. J. Clin. Invest. 39:1595-1605.

Multiple serum factors in lupus erythematosus, 1E, patients reacted with parts ,Lf cell
nuclei. These anti-cell nucleus factors were detected by various tests including tne
fluorescent antiglobulin test, and all were in the gaznm globulins. LE factor and
antithymus nucleoprotein were in the 6.6S gama globulins. Antih-umn liver nucleoprotein
was principally in the 18S ganma. globulin with a little in the 6.6s. The same was
true of anti-cell nuclei activity. Anion exchange chromatograp1W was helpful in separat-
ing and identifying the gamma globulins.

350

Goodman, H.C.; Malmgren, R.A.; Fahey, J.L.; Brecher, G. 1959. Separation of faczors
in lupus erythematosus serum reacting with components of cell nuclei. Lancet 2:382-383.

Lupus erythematosus sera may contain several factors reacting with components of cell
nuclei. These serum factors can be separated chrcmatogrl__phicall•y into at least two
distinct _fractions. The evidence suggests that certain antinuclei activities reside
in the 6.6(7)s gamma globulins and others within the 18S gamma macroglobulins.

36o

Hijmans, W.; Doniach, D.; .loitt, I.M.; Holborow, E.J. 1961. Serological overlap
between lupus erythematosus, rheumatoid arthritis, and thyroid autoimanue disease.
Brit. Med. J. 2: 9 0o- 9 1 4.

Patients with the subject diseases were tested for autoantibody production. Antinuclear
factor and thyroid antibody tests were done by FA. Results indicated that the auto-
inmmune diseases form a broad overlapping spectrum with antigen disturbances at one end
and antibody production disturbances at the other.

370

Hijnans, W.; Schuit, H.R.E.; Leeuw, B.; Moller, H.F. 1962. The diagnostic value of
antinuclear factors demonstrated by means of fluorescent antibodies. Ned. Tijdschr.
Geneesk. 106:2097-2101. In Dutch.

FA has made it possible to demonstrate antinuiclear factors present in most systemic
lupus erythezatosus cases. Positive tests are common also 5n rheumatoid arthritis but
rare in normal persons. FA can be used as a preliminary test and is easy to perform.

3r
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Lazo fHolborow, E.J. 1960. Serum antinuclear factor and autoinmunity. Proc. Roy. Soc. Med.
53:625-627.

A serum factor present in SLE is also found in discoid lupus, rheumatoid arthritis,
Still's disease, and Hashimoto disease. In SIE abnormal gamnm globulins are proeiiced,
perhaps because of mutational change in and stimulation of antibody-forming cells. The
overlap of antinuclear factor into the disease groups described indicates a wider occur-
rence of a similar departure from normal inmunological status.

390

Holborow, E.J.; Weir, D.M. 1959. Histone: An essential component for the lupus ery-
thematosus antinuclear reaction. Lancet 1:809-810.

This work was based on the previously shown phenomenon that the sera of patients with
ý systemic lupus erythematosus contain globulins with affinity for cell nuclei. Treating

frozen sections of guinea pig testis and epididymis with normal human serum and others
with sera known to contain antinuclear factor, followed by antiglobulin fluorescein con-
jugate, demonstrated localization in imature cell nuclei but not in sperm heads. Since
mature sperm heads lack an essenitial component for the reaction, and previous work has
demonstrated the transformation of nucleohistone into a protamine substance at the end
of maturation, it is postulated that the essential factor for the antinuclear reaction
is histone.

400

Holborow, E.J.; Weir, D.M.; Johnson, G.D. 1957. A serum factor in lupus erythematosus
with affinity for tissue nuclei. Brit. Med. J. 2:732-734.

We have shown that sera giving a positive lupus erythematosus cell test contain a glob-
ulin factor with affinity for tissue nuclei.

41o

Holman, H.R.; Kunkel, H.G. 1957. Affinity between the lupus erythematosus serum fac-
tor and cell nuclei and nucleoprotein. Science 126:162-163.

The data suggest that the IE serum factor has an affinity for nuclear nucleoprotein and
-hat deoxyribonucleic acid is involved in the bond. The fact that the LE serum factor
is a gamma globulin that appears to react with antiserum to •or -A gamea globulin sug-
gests that the factor may be an antibody. This possibility merits further investigation,
with particular reference to the question of whether or not the I. factor could be an
auto-antib- - to nucleoprotein or deoxyribonucleic acid.
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Kaplan, M.H. 1959. Autoantibodies to heart tissue in the sera of certain patients with
rheumatic fever. Federation Proc. 13:2263:576.

Sera of patients with rheumatic fever frequently exhibit immunofluorescent staining of
tissue sections of normal human heart. This staining reaction is due to the presence
in such sera of either of two reactive gamma globulins. The first has been fcund only
in the sera of certain patients with rheumatic heart disease and gives a stAinLng pat-
tern with characteristic juxta-myoi ibrillar and subsarcolemmal distribution. This
staining capacity may be specifically absorbed with heart tissue homogenate; alcoholic
and saline extracts of heart have been ineffective. In the second type of reaction,
given by rheumatic and certain other pathologic sera, the staining of myofibers is
similar but not identical to that described above. Further, this staining capacity is
associated with comolement-fixing and flocculating activity of the sera with alcoholic
extracts of normal heart. One stimulus for the production of the first type of auto-
antibody may be cardiac surgery itself. The pattern of sarcoplasmic staining given by
this autoantibody is similar to the pattern of distribution of deposited ganmma globulin
with nyofibers of some rheumatic specimens. This observation suggests that in these
patients autoantibody to a nyofiber constituent may participate in the pathogenesis of
rheumatic heart disease.

430

Kaplan, M.H.; Craig, J.M. 1958. Production of cardiac lesions in rabbits imnunized
with heterologous heart tissue. Federation Proc. 17:2030:520.

Immunization of rabbits with homogenates of beef or rat heart stimulated antibodies
reactive with normal rabbit heart tissue, as demonstra.ed by immunofluorescence and
complement-fixation. The antigen has been identified as an alcohol-soluble organ-
specific constituent of the sarcaplasm bf striated muscle. It may be differentiated
by cross-absorption tests from cardiolipin antigen. Rabbits given repeated inujections
of beef or rat heart hcmogenate incorporated in either alumina gel or Freund adjuvant
develop small focel cardiac lesions characterized by myofiber necrosis and or intersti-
tial inflammation. Rarely, an extensive myocardial fibrosis has been observed. The
results of one experiment were as follows: Cardiac lesions were noted in 8 of 8 ani-
mals imjected with rat heart, 7 of 9 animals given beef heart, and in 3 of 13 control
rabbits injected with human gamma globulin. 1jyofiber necrosis was noted in 12 of the
17 experimental animals and in one of the 13 controls. In 7 of 15 experimental animals,
bound gamma globulin could be detected within the sacroplasms of nrrofibers, although
all of these 15 rabbits showed elevated levels of circulating antibody. Wocardial
cells are resistant to penetration by antibody to the sarcoplasmic antigen. Resist-
ance may represent a limiting factor in pathogenesis of cardiac lesions.
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Kaplan, M.H.; Dallenbach, F.D. 1961. Immunologic studies of heart tissue: III. 0c-
currence of bound gamma globulin in auricular anpendages frcm rheumatic hearts: Rela-
tionship to certain histopatholugic features of rheumatic heart disease. J. Exp. Med.
113:1-16.

Using FA, deposits of bound gamma globulin, as determined in unfixed washed sections of
auricular appendages from rheumatic hearts, were noted in 18 per cent of 100 specimens
stt•led. Such deposits were observed in myofibers, sarcolemme, interstitial connective
tissue, and vessel walls. Albumin and fibrin were generally absent. Control hearts
from normal and pathologic material, including postmortem and biopsied specimens, did
not reveal such deposits. These various tissue sites that contained bound gamma glob-
ulin frequently exhibited evidence of alteration, as indicated both by enhanced affinity
for eosin and by strongly positive reaction with the periodic acid-Schiff reagent, and
appeared comparable in some cases to fibrinoid. Bound gamma globulin was not observed
in cellular or stromal components of Aschoff lesions, nor was the occurrence of Aschoff
lesions correlated with presence of bound gamm globulin. It is suggested that deposi-
tion of gamma globulin and the eosinophilic alteration associated with such deposition
are related to certain pathologic changes of rheumatic heart disease.

450

Kaplan, M.H.; Meyeserian, M. 1962. Immunologic s-cudies of heart tissue: V. Antigens
related to heart tissue revealed by cross-reaction of rabbit antisera to heterologous
heart. J. Immunol. 88:450-461.

Injection of rabbits with whole homogenates of heterologous heart from beef cr rat, in-
corporated in aluminum hydroxide gel adju-rat, induced antibodies strongly reactive with
.aline extracts of normal rabbit heart by precipitation and complement fixation. These

antisera were not reactive in precipitation tests with extracts of other organs except
for occasional weak reactions with skeletal muscle. Absorption tests with skeletal mus-
cle indicated antigenic specificity for heart tissue. In two-dimensional complement
fixation tests with antisera to heterologous heart, rabbit heart extract showed far
higher titers of reactive antigen than extracts of other r--bbit rgar.s. This heart-re-
lated antigenic mterial was sedimentable at high speed and' itz cellular localization
was correlated with material in Eyocardial cells distributed between mofibrils. Thve
oba:crvazions are consistent with origin cf the above antigen or antigens from sacroplas-
mic reti-nu2in or mitochondria. Separate heterogenetic crgan-related antigenic activity
of rabbit skeletal muscle was demonstrated.

46no

Kaplan, M.H.; Meyeserian, M. 1962. An immunological cross-reaction between group A
streptococcal cells and human heart tissue. Lancet 1:706-710.

Widespread deposits of bound gamma globulin were observed in the ventricular muscle of a
patient who died of acute rheumatic fever with severe cardiac failure. The possible oc-
curerce of an antigen in group A streptococci immunologically cross-reactive with heart
tissue was investigated. Antisera prepared in rabbits against group A streptococcl
cell walls exhibited immnological reaction with human heart tissue by immunofluorescence
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and complement fixation. The reactant in hunmmi heart was distributed in cardiac ny-
ofibrils ard in smooth-muscle elements of arteries, arterioles, and endocardium. Zero-
logical reaction was abolished by absorption of antisera with streptococcal cells or
cell walls, but not by cell protoplasm or prot-opLast membranes. Cross-reactive anti-
gen was ass'.ciated with M protein, but not with A carbohydrate. Immunization of rabbits
with such active fractions elicited antibodies reactive with human heart. In rheumatic
fever an autoimmune reaction to a constituent of myofiber and smooth muscle may be in-
duced by exposure to a cross-reactive antigen of group A streptococci.

U70

Kaplan, M.H.; Meyeserian, M.; Kuszhner. I. 1961. Inmunologic studies of heart tissue:
IV. Serologic reactions with human heart tissue as revealed by inmunofluorescent meth-

ods: Isoimmune, Wassermann, and autoimmune reactions. j. Exp. Med. 113:17-36.

In the heart, blood group substances A and B were distributed in capillary walls, vas-
cular enduthelium, and interstitial connective tissue. Isoimmiune sera reactions against
substances A and B were infrequent because of limited sensitivity of FA. Wassermarin
antibody was reactive with parts of myocardial sacroplasm, especially cardiolipin.
Wassermann-positive sera absorbed with beef cardiolipin reacted with other constituents
of myofiber sarcoplasm. Sera of patients with rheumatic fever, rheumatic heart disease,
rheumatoid arthritis, disseminated lupus, and liver disease frequently reacted with
constituents of wyofiber sarcoplasm. These factors were not Wassermann antibody.
Three FA patterns could be differentiated by distribution. Reactants could be extract-
ed with ethanol and methanol but not with acetone. FA-reactive sera frequently gave
positive flocculation and complement fixation tests with alcohol cxtracts of human heart.
FA tests best correlated with flocculations. Serologic reactions with homologous or
autologous heart were £vequent with sera from patients approximately two weeks follow-
ing cardiac surgery, -icic surgery, or acute myocardial infarction.

48O

Kapl•n, M.H.; Vaughan, J.H. 1959. Reaction of rheumatoid sera with synovial tissue
as revealed by fluorescent antibody studies. Arth. Rheum. 2:356-358.

T•vmnofluorescent studies revealed that gamma globulin may become fixed in synovial
tissue during nonspecific inflammation. This gcna globulin is also reactive with
rheumatoid factor. Both rheumatoid factor and reactant gamma globuLlin may occur bound
in the tissue.

490

Kritznn J.; Kunkel, H.G.; McCarthy, J.; Mellors, R.C. 1961. Studies of a Walden-
strom-type macroglobulin with rheumatoid factor properties. J. Lab. Clin. Med. 57:905-
917.

A case of typical Waldenstrom macroglobulinemia is described in which the pathologic
macroglobulin showed biologic activity similar to rheumatoid factors. The protein
showed physical, chemical, and antigenic properties very similar to those of the mac-
roglobulins seen in other cases of Waldenstrom activit-y. The resemblance to rheumatoid
factors was striking in certain of the serological tests. Difference in pH optims. was
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i i ~observed that caused negative tests -where alkal:Uie buffers were employed. The fu

"• • orescent labeling technique demonstrated the site of origin of the pathologic protein.

S500

Kro~oth, R.S.; Tobie, J.E.; Tjio, J.H.; Goodman, H.C. 1961. Reaction of human sera
iith mammalian chromosomes slhov-n by fluorescent antibody technique. Science 134:284-

286.

SCertain human sera. incl'uding sera from five patients with lupus erythematosus, react
owith mammalian chromosomes. If chromosomal preparatius are exposed first to the serum

Sand then to horse l ntihuman globulin conjugated with fluorescein, the chromosomes wiln

Sfluoresce. Sera having this activity appear to react v.ith all the c~hromosomes of the

7 510

Kunkel, H.G.; Holman, H.R.; Deicher, H.R.G. 195 C. Multiple autoantibodies to cell
constitaents in systemic lusus erythematosusc p. 4to9-449. In Chibaq Foundation Sympos-

Sium, on Cellular Aspects of DImninity. Little, Bro-,.-, and Co., Boston.

CThe sera of patients with lupus lrythematosus coniin a large nuJber of fyctorsu that
wireact with different, constitueos s of cells of hman and bovine origin, At least six

dsuch factors have been identified, and there probably are masy more. hre factors re-

S~acting with DNA and nualeourotein are of particular interest, end the-se have been iso-
lated. They possess and appear co represent autoantibodies. At leat two cytoplasmic
factors are also present. Complemiet-fixation reactions with Mifferent isolated cell
constituents have revealed the preyence of a strong genetic factor. Few clues are avail-
able on the apparent general breakTdown of self-recjrntion mechnisms in i.mme processes

in this disease.

Lee, S.L.; o epselas, L.E.; ZJnus e, S.B.s; Ricman, S.M. 1961. Effect of 6-eztrcapto-

purine admitistration ons antibod prodelction and clinical course of systemic leas eryx
thematosus: Report of a case. Arth. Rheum. 4:56-6ree Te

A patient with systemic arnthematostus in clinicu relapse n s treated wtha 6-mercaptopu-
lane in a dosage sfP2.5 mg per klogram of body weight per day. An initial apparently

favorable clinical response was followed by toxic and, later, septic manifestations.
Definite depression of gammt globulen and antibody production was observed in this ce-

intient heolloeng 6-P therapy. However, no iahibition of primary r.sponse to atimelation
ath Brulo lla antigen could be damonstratofd.

in thi -dsese
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530

Nandema, E.; Pollack, V.E.; Kark, R.M.,; Rezaian, J. 1961. Qu•-ntit'.tl;ve observa-
tions on antinuclear factors in systemic lupus erythematosus. j. Lab. Clin. Med. 56:
337 -352.

This study vas 6.esigned to investigate the relationship between clinical phenomena and
the titer of antinuclear factors in the sera of patients with systemic lupus erythema-
tosus. Antinuclear factors were titrated with FA. Both rat kidney tissue and human
buccal mucosal cells served as the soirce of cell nuclei. The technique was more sen-
sitive with human buccal mucospl cells. At a !:4 - ilution or more, antinuclear factors
were demonstrated. in 131 of 151 patients with systemic lupus erythIematosus but in only
one of 90 control sera, diluted !:4, from healt!hy subjects and from patients with dis-
eases unrelated to systemic lupus erythematosus. They were demonstrated in 24 of 50
relatives of patients with systemic lupus erythematosus, indicating a tendency to in-
heritance. In patients with systemic lupus erythematosus a positive relationship was
found between the titer of antinuclear factors and clinical activity of the dise.se.
Adequate control of the disease with Prednisone led to a fpll in the titer of anti-
nuclear factors, but clinical exacerbations of systemic lupus erythematosus were
accompanied by a titer rise.

540

McCormick, J.N. 1962. Use of fluorescein-labeled rheumatoid factor for locating sites
of antibody fixation in tissues. Nature 194:302-3C3.

The macroglobulin component of the serum of patie5_ts with rheumatoid azthritis, rheuma-
toid factor, was conjugated -with fluorescein and used as an frun'ological reagent.
Rheumatoid factor has an affinity for specifically bound antibody. This reagent was
used to demonstrate specifically bound antibody in tissue sectiors.

550

McKenna, J.L.; Pisciotta, A.V. 1962. Fluorescence of megakaryocytes in idiopathic
thrombocytopernic purpura stained with fluorescent antiglobulin serum. Blood 19:664-
675.

Direct and indirect FA techniques were successful. Fluorescent megr.karyocytes were
seen in bone marrow of chroric but not acute idiopathic thro=bocytopenic purpura
pattients. Normal megakaryocytes were made fluorescent by praincilbation with sera
from chronic patients ande from a woman whose child had neonatal thrombocytopenia. 1.-he
same was noted with systemic lupus erythermtosus patients. Findings indicated an ad-
hering huimoral sifbstaace for regakaryocytes of possible etiologic significence.
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Meiselas, L.E.; Zingale, S.B.; Lee, S.L.; Richman, S.M.; Siegel, M. 961. Antibody

production in rheumatic diseases: The effect of Brucella antigen. J. Clin. In-est.
49:1872-1881.

Forty-one patients with various rheumatic diseases and 27 control patients were inoculated
with Brucella vaccine. As a group the patients exh.bited a significantly greater rise in
anti-Brucella agglutinins compared with the controls. Some overlap ims present in both
groups. Alterations were noted in other antibody systems, Coombs anti-red cells, anti-
thyroglobulin, and possibly in the influenza antibody and rheumatoid factor after this
primary stimulation in some of the patients with rheumatic diseases, but no titers for
these antibodies were noted in the control patients. The effect of Brucella antigen in
these patients may be related to the damage that this organism can p!roduce on mesenchymal
tissue.

570

Mellors, R.C.; Heimer, R.; Corcos, J.; Korngold, L., 1959. Cellular origin of rheu-
matoid factor. J. Exp. Med. llO:875-886.

Fluoresce.ýn-labeled huma- gamma globulin reacted in precipitin-type tests with sera of
individuals with rheumatoid arthritis. This reagent was also highly reactive and spe-
Scific for the localization of rheumatoid factor in frozen sections of synovial membranes,

lymph nodes, and subcutaneous nodules. In synovial membranes from patients with active
rheumatoid arthritis, rheumatoid factor was present in the cytoplasm of plasma cells only.
The appearance of the cytoplasm and the occasional presence nearby of extracellular par-
ticles suggested a secretory process. Some plasma ceLlU contained a 7S and or 19S gamma
globulin and many lacked detectable gama globulin. In lymph nodes from a patient with
active rheumatoid arthritis, rheumatoid factor was present in approximately one in ten
germinal centers as well as in internodular plasma cells. Rheumatoid factor was in cy-
toplasm and protoplasmic processes of the germinal-center cells only. 7S and or 19S
globulin was demnstrated in approximately eight of ten germinal centers in these lymph
noles. Plasm cells with rheumatoid factor were also seen in rheumatoid subcutaneous
nodules. Normal and pathological control material did not contain rheumatoid factor.
Staining was blocked by pretreatment of sections with unlabeled human gamma globulin or
with rabbit antiserum against 19S human gamma globulin.

580

Mellors, R.C.; Nowoslawski, A.; Korngold, L. 1961. Rheumatoid arthritis and the cel-
lular origin of rheumatoid factors. Amer. J. Pathol. 39:533-546.

Specific reactants were used for the microscopic detection of rheumatoid factor in situ
in tissue sections: rhodamirne-labeled aggregated human gamma globulin and fluorescein-
labeled rabbit inminie complex. Frozen sections of synovial membranes and lymph nodes
obtained from patients with active rheumatoid arthritis were treated with the fluores-
cent reactants in simultaneous, sequential, and separate staining procedures. Tissue
rheumatoid factor has been demonstrated in each of the 19 specimens of active rheumatoid
synovitis examined and in 15 lymph nodes obtained from patients with active rheumatoid
arthritis. The results obtained with the simultaneous and sequential staining procedures
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indicated that there were at least two cellular rheumatoid factors: one, generally
the more abundant, was detected only with fluorescent aggregate; the other was demon-
.Arable with fluorescent-immune complex as well as with fluorescent aggregate. Some
plasm cells formed one rheumatoid factor, some formed a second, and others formed
both. Germinal-center cells synthesized either one or the other but not both in the
same center. Plasma cell crigin, as well as known immunochemical properties, of
rheumatoid factor suggests an antibody-like nature and function. Cellular rheumatoid
factor was not detectable in any of the 22 synovial specimens obtained from patients
with other forms of synov'Jtis and arthritis or in controls.

590
Mellors, P.C.; Nowoslawsi•i, A.; Korngold, L.; sengson, B.L. 1961. Rheumatoid fac-

tor and the pathogenesis of rheumatoid arthritis. J. Exp. Med. 113:475-496.

Two fluorescent reactants have been prepared for the detection of rheumatoid factor in
tissue sections: fluorescein-labeled rabbit immune complex and fluorescent-aggregated
hummn ganm globulin. Plasma cells in the synovial membrane ana germinal-center cells
and internodular plasma cells in lymph nodes are the sites of origin of rheumatoid fac-
tor in active rheumatoid arthritis. Plasma cells and germinal-center cells that form
rheumatoid factor detectable with fluorescent immune complex are less numerous than
those that contain factor demonstrable with fluorescent aggregate. Plasma cells and
germinal-center cells that contain macroglobulin, 19S human gamma globulin, detectable
with fluorescent antibody are more abundant than those containing rheumatoid factor.
Macroglobulin and rheumatoid factor are almost exclusively in cytoplasm. Normal and
pathological synovial and capsular tissues, lymph nodes, and connective tissues obtained
from individuals without rheumatoid arthritis are not FA-stained. The cellular origin,
as well as certain chemical and immunological attributes, of rheumatoid factor suggests
an antibody-like nature and function. Lesion-associated protein precipitates of the
rheumatoid factor, antigen complex are localized in anyloid depositions in kidney and
spleen.

6oo

Mellors, R.C.; Ortega, L.G. 1956. A'nalytical pathology: III. New observations on
the pathogenesis of glomerulonephritis, lipid nephrosis, periarteritis nodosa, and
secondary anmloidosis in man. Amer. J. Patbol. 32:455-499.

This study shows histopathologic application of a microfluorescence method for demon-
strating the histologic sites of localized human ganma globulins. It is established
that gamma globulins are localized in the active glomeralar lesions in lipid nephrosis
of childhood and glomerulonephritis occurring in man at all ages. Gamnm globulins are
localized in the glomerular and the arterial lesions in periarteritis nodosa and in
glomerular lesions in renal aWyloidosis. By demonstrating that antibody proteins are
localized in the sites of the lesions, the observations fulfill a requirement essential
for the immnnoallergic pathogenesis of these several diseases of man. Localized gamna
globulins are, at least in part, antibodies against antigens that have localized in the
protective sites of the lesions. This investigation suggests that the pathogenesis of
glcmerulonephritis initiated in eclampsia of pregnancy, rheumatic fever, rheumatoid
arthritis; disseminated lupus erythematosus, and other so-called collagen diseases,
will be further elucidated by the analytical procedure used in this study.
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Mellors, R.C.; Ortega, L.G.; Holman, H.R. 1957. Role of gania globulins in pathogen-
esis of renal lesions in systemic lupus erythematosus and chronic membranoxs glcmerulo-
nephritis., with an observation on the lupus erythematosus cell reaction. J. Exp. Med.
106:191-202.

By using fluorescent antibody to localize gannm globulins, we have observed in systemic
lupus erythematosus that gamma globulins were localized in the thickened 6mills, the wiro
loop lesions, and the so-called hyaline thrombi in glomeruli. Localizations of gamma
globulins were correlated with the accentuated eosinophilia oC the glomeruli, or with
PAS-positive areas; gamm globulins were localized rarely in large cytoaplasmic granules,
in tubular epithelium, or in glomerular capsular crescents, tubular protein casts, or
inflammatory cells, either immature or mature plasma cells. In nephrotic glomeruloneph-
ritis gamma globulins were localized in the glomerular basement membrane and appertaining
structures in chronic membranous glomerulonephritis, and in the altered mesangium in
chronic lobular glomerulonephritis. In the tubular protein casts gam globulins were
present in a lesser concentration and other serum proteins in a greater concentration
than found in the glomeruli. In positive lupus erythematosus preparations the nuclei of
leukocytes were the sites of localization of gamm globulin.

620

Mellors, R.C.; Ortega, L.G.; Noyes, W.F.; Holman, H.R. 1957. Further pathogenic
studies of diseases of unkno-wn etiolvg, with particular reference to disseminated lupus
erythematosus and Boeck sarcoid. Amer. J. Pathol. 33:613-614.

In chronic membranous glcmerulonephritis, ganma globulins, but not other serum proteins,
are present in the thickened glcmerular basement membranes. In disseminated lupus ery-
thematosus, gamma globulins are localized strikingly in the wire loop lesions and in the
thickened basement membranes of involved glomeruli, occasionally in focal areas of the
Bowman capsule, in some plasma cells in the interstitium, and rarely in sites of hyaline
droplet degeneration in tubular epithelium. In disseminated lupus erythematosus, C-re-
active protein is focally localized in the lymph nodes immediately surrounding the epi-
thelioid granulomas in which are present hyaline materials and plasma, lymphoid and
reticular cells. Findings are viewed relative to the statement by Teilum.

630

Movat, H.Z. 1960. Pathology and pathogenesis of the diffuse collagen diseases: III.
Pathogenesis of the collagen disease. Can. Med. Ass. J. 85:797-803.

Speaking of the collagen diseases in general, it seems reasonable to conclude, first,
that fibrinoid, the characteristic change in these diseases, is not an intrinsic altera-
tion of connective tissue, but the result of exudation, precipitation, and inspissation
of plasma proteins; secondly, that there is considerable evidcnce, morphological, immun-
ological, and experimental, that the lesions of the diffuse collagen diseases are related
to an immune mechanism. Only in rheumatic fever is there conclusive evidence that an
exogenous agent, namely the beta-hemolytic Streptococcus, is implicated in the develop-
ment of the disease. In some cases of polyE ~eritis noosa, exogenous agents such as
sulphonamide, iodine, or penicillin, have been identified. In the other conditions of



the group no exogenous agent is kncrwn, and the currently accepted view is that they
represent --n altered state of reactivity of the tissues, which involves perhaps the
production of antibodies against endogenous tissue c.amponents.

64o

Parker, E.L.; Schmid, F.R. 1962. Phagocytosis of particulate complexes of gamma
globulin and rheumtoid factor. J. Imummr.o. 88:519-525.

Precipitetes formed by the interaction of rheumatoid sera and fluorescent ganma glob-
ulin were ingested by viable leukocytes. This reaction required preliminary heating
of the gamma globulin. The results suggest that the reactive portion of the gamma
globulin is in the form of aggregates. The phenomenon of phagocytosis demonstrates
a new biologic property of rheumatoid factor and gamma globulin precipitates and illus-
trates another resuzblance of these precipitates to antigen-antibody co.mlexes.

650

Paronetto, F.; Strauss, L. 1962. Im.unocytochemical observations in periarteritis
nodosa. Ann. Intern. Med. 56:289-296.

A case of po.yarxteritis offered an opportunity for imrnnological and inmxunocytochemical
investigations. Gamma globulin, fibrinogen, and albumin were demonstrated in acute
vascular and renual lesions. These fi idings are interpreted as imbibition of the dam-
aged tissues with plasm proteins. i~mnmohistochemical findings in the spleen and
lymph nodes and some serological r eact..cns suggest an immiunological component. Gamn
globulin waB found in cells of the spleen, lymph nodes,, and kidneys. Cells Li the
splen, cha-racteristic of plasma celia, contained macroglobulin. Positive staining
with aggregated fluorescein-labeled human ganm globulin suggests that they contain
rheumatoid factor. This finds support in vascular -wll antigens. It is ulikely
that autospecific antigen-=,tiboyd reaction caused the arteritic lesions.

660

Peterson, W.C., Jr.; Gokcen, M1. 1962. Antinuclear factors in chronic discoid lupus
erythematosus. Arch. Derm. 86:783-787.

Sera from 16 women and 18 men writh chronic discoid lupus erythematosus were tested for
antinuclear activity. Nine women were positive and five weakly positive. Eight men
were positive, and one was weakly positive. Speckled nuclear fluorescence was observed
in four of each group. The LE cell test was negative in all cases.

670

Pollack, V.E.; Mandema, E.; Kark, E.M. 1960. Antinuclear factors in the serum of
relatives of patients with systemic lupus erythematosus. Lancet 2:1061-1063.

FA was used to study antinuclear factors i" the serum of relatives of systemic lupus
erythematosus victims. The etiology of SLI is unknown, but the auntigen-antibody irre-
gularities seem to indicate disarrangement in the system regulating inminological
homostasis. This study indicates a possible hereditary basis for this derangement.
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Rapp, F. 1962. Localization of serum antinuclear factors in tissue culture. Feder-
ation Proc. 21:15.

Cells grown in culture were used to detect antibodies in human serum against nuclear
camponents by the indirect iumunofluorescent technique. Results with 150 sera corre-
lated well with those obtained by complement fixation against calf thymus nuclei and
with the detection of the lupus erythematosus cell, but the immunofluorescent techniqu.e
was slightly more sensitive than the other methods. Some sera reacted primarily with
DNA-associated molecules, other sera combined with antigens near the nuclear membrane,
still others reacted with both sites. Chromosomes of cells in all stages of mitosis
were reactive. Hela cells were routinely employed, but cells derived from human embry-
onic heart, chicken embryos, adtilt rabbit kidney, and fetal rabbit skin possess reactive
sites. Antinuclear antibodies did not penetrate the viable cell and did not prevent
growth and multiplication of living cells in culture. It is conclue•6. that the test
described is a sensitive one for the detection of antinuclear antibodhes and allows pre-
cise localization of the reactive sites in the cell.

690

Rapp, F. 1962. Localization of antinuclear factors from lupus erythematosus sera in
tissue culture. J. Immunol. 88:732-740.

Cells grown in culture have been used to detect antibodies in lupus erythematosus, IE,
sera against nuclear components by means of the immunofluorescent antibody technique.
This tec1lnique was shown to correlate well with complement fixation and with the detec-
tion of LE cells. Localization of the reaction on the chromosomes indicates that some,
sera react primarily with the DNA or DNA-associated molecules. This reaction occurs in
cells in various stages of mitosis as well as in the interphase cell. Other sera were
found to react with antigens near the nuclear membrane. Antinuclear antibodies do not
appear to penetrate the viable HeLa cell and do not prevent growth and multiplication of
living cells in culture. It is suggested that the combination of tissue culture and
immunofluorescence is a precise and sensitive method for the detection of antinuclear
antibodies.

700

Rothbard, S.; Watscn, R.F. 1961. Antigenicity of rat collagen: Demonstration of
antibody to rat collagen in the renal glomeruli of rats by fluorescence microscopy.
J. Exp. Med. ll3:1041-1051.

Rabbit serum or globulin containing antibody to rat collagen, when injected intrave-
nously or intracardially into normal or adjuva.t-prepared rats, becomes fixed in the
basement membranes of renal glomeruli and, to a slight extent, of the tubules. This
antibody can be identified in tissue sections by the yellow-green fluorescence occur-
ring where the rabbit globulin, associated with the fixed collagen antibody, has reacted
with fluorescein-conjugated antirabbit globulin from ducks. The reaztion of the anti-
body to rat collagen with its antigen in the kidney is a primary factor in the produc-
tion of the renal glomerular injury that occurs in rats prepared -ith adjuvant. The
antibody to rat collagen remains in the kidney as long as 92 days and has been detected
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as early as 45 minutes after injection. This series of imrunologic tests indicates
that the anti-collagen seram reacts with its homologous antigen, presumably collagen,
in the basement membranes of renal glomeruli and tubules, and that specific antibody
can be used to identify collagen in other tissues of the animal body.

710

Rothbard, S.; Watson, R.F. 1962. Demonstration of injected antibody to collagen in
rat tissues by fluorescence microscopy. Arth. Pheum. 5:119.

Rabbit serum containing antibody to rat collagen, injected into normal or adjuvant-
prepared rats, becomes fixed at the site of its specific antigen. In tissue sections,
this antibody can then be identified by fluorescence where the rabbit globulin, associ-
ated with the fixed collagen antibody, has reacted with fluorescein-conjugated anti-
rabbit globulin from ducks. Antibody to collagen was first demonstrated in the basement
membranes of renal glomeruli and, to a lesser extent, of the tubules. It has also been
found in the sarcolema of cardiac and striated muscle; epithelial basement membranes of
lung, liver, and intestine; capsules, trabeculae, and fine reticulin framework of lymph
node, spleen, and adrenal; adventitia of the aorte; joint synovia; scleral coat of the
eye; and connective tissue of the choroid plexus and peripheral nerve. Only in the renal
glomeruli of rats prepared with adjuvant did antibody to rat collagen produce any appar-
ent injury. The antibody remained in the tissues as long as 92 days and was detected as
early as 45 minutes after injection. Appropriate controls confirmed the specificity of
the antibody localization. The reaction of the anti-collagen serum with its homologous
antigen in the basement membranes of the renal g1lmeruli is a primary factor in the
glomerular injury that occurs in the rats prepared with adjuvant. This specific anti-
body car. be used to identify collagen in other tissues.

720

Rothbard, S.; Watson, R.F. 1962. Antigenicity of rat collagen: Distribution of
antibody to rat collagen injected into rats. J. i xp. Med. 116:337-346.

Antibody to rat collagen, prepared in rabbits and inected into the circulation of
normal or adjuvant-prepared rats, becomes fixed to its antigen and can then be identi-
fied in tissue sections by fluorescence after application of fluorescein-conjugated
antirabbit globulin. In heart, lung, liver, spleen, adrenal, kidney, jej-aum, lymph
node, thymus, joint synovia, peripheral nerve, aorta, skeletal muscle, eye, and brain,
antibody was found at all sites where ccllagen and reticulin are normally present but,
except for the kidneys of the adjuvant-prepared rats, no pathological abnormalities
were demonstrated. It was not found within cells. Specific fluorescence was absent
from tissues of rats injected with normal rabbit serum or rabbit antifish collagen
serum or rabbit antirat collagen serum after absorption with rat collagen, but was
present when the antirat collagen serum had been absorbed with fish collagen. The
reaction could be Jlocked by pretreatment of sections with unlabeled antirabbit glob-
ulin and did not occur with heterologous labeled antiduck globulin. After serial
treatment in vitro with homologous antibody to collagen and conjugated antirabbit glob-
ulin, purified reconstituted collagen fibers showed the same fluorescence as fibers in
the tissues. Antibody to rat collagen is directed toward an antigen present in both
collagen and reticulin.
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Seegal, B.C. 1962. The value of the fluorescent antibody technique in the study of
chronic disease. J. Chron. Dis. 15:935-940.

This review article places emphasis on the chronic diseases of various etiologies.
Included are discussions on microorganism-related disease, connective tissue disorders
such as rheumatoid arthiitis and lupus erythematosus, endocrinological problems as in
Hashimoto disease, nerve demyelination mechanisms, and tumor factors such as viruses
and abnormal antigens. Studies of myasthen-ia gravis, kidney disease, and rheumatic
fever receive comment. Both diagnostic applications and mechanism of pathogenesis
studies are discussed.

Shurin, S.F.; Yavorovskaya, B.Ye.; Lozovoi, V.P. 1961. Detection of virus isolated
from patients with rheumatic fever in fibroblast culture by means of labeled fluorescent
antiserum. Probl. Virol. USSR 6:292-296.

In infection of human fibroblast cultures with a virsa isolated from patients with
rheumatism, the virus can be visually detected with labeled fluorescent antiserum. The
virus apparently is localized initially in the nucleus, but as multiplication continues
the virus passes from the nucleus to the cytoplasm. The degree of degeneration of the
fibroblast probably corresponds to the maxi== accumulation of virus on it. Encounter
of cell and virus and the start of virus multiplication are not accompanied by visible
changes in the morphology of the fibroblast. Strains of virus 401, 403, and 311 have
similar antigenic stracture.

750

Strauss, A.J.L.; Seegal, B.C.; Hsu, K.C.; Burkholder, P.M.; Nastuk, W.L.; Osserman,
K.E. 1960. Immnnofluorescence demonstration of a muscle-binding, complement-fixing
serum globulin fraction in nyasthenia gravis. Proc. Soc. Exp. Biol. Med. 105:184-191.

A muscle-binding complement-fixing component was demonstrated by FA i-n the crude glob-
ulin fraction of a pool of serum from 10 patients with myasthenia gravis of recent
onset and progressive character. This was not demonstrated in similarly prepared normal
• serum globulin. Nontagged nasthenic globulin blocked adherence of fluorescein-tagged
nmasthenic globulin to skeletal muscle striations, but prior treatment with normal
serum globulin intensified FA staining. Individual myasthenia gravis sera in the pool
also blocked staining. Normal sera did not block adherence of the fluorescein-tagged
nmasthenic globulin to skeletal muscle. Myasthenia gravis globulin fraction fixed
guinea pig complement to human skeletal muscle, by successive treatment of muscle sec-
tions with Mrasthenic globulin, guinea pig complement, and fluorescein-conjugated
rabbit anti-guinea pig ccaplement, but normal serum globulin did not. Thirty-one
Mrasthenia gravis sera, 11 normal sera, and 5 sera from other nrjopathies were tested
for CF as above. Thirteen myastheric sera were CF-positive. No normal sera fixed
complement. Serum from one patient with acute dermatonmositis was CF--oositive.
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76o

Taylor, H.E.; Shephe-rd, W.E. 1960. The immunohistochemical interaction of autologous
rheumatoid serum with subcutaneous rheumatoid nodules. Lab. Invest. 9:603-611.

Rheumatoid blood serum was conjugated with fluorescein isocyanate. The conjvgate gave
a specific fluorescence with a component in the area of fibrinoid necrosis of rheumatoid
nodules obtained from the same patient. The reaction also occurred with homologous
rheumatoid serum conjugate. The conjugates used for staining contained rheumatoid
factor, as determined by positive latex tests. It is believed that the tissue reactant
is probably a gamma globulin sound to tissue components, and that this reacts with the
blood component, probably a rheumatoid factor. This finding lends further support to
the hypothesis that the latte:: may be an autoantibody to the former.

770

Thompson, G.R. 1962. Serum sntinuclear factors associated with systemic lupus erythem-
atosus. Univ. Mich. Med. Bull. 28:378-387.

Methods for detecting serum ANF were discussed. Modification of the FA tech:nique, using
chicken erythrocyte nuclei as antigen, yielded 35 per cent positives in LE cases and
15 per cent in rheumatoid arthritis cases. The procedure is outlined.

780

Vazquez, J.J.; Dixon, F.J. 1956. Studies on the imnohistochemical composition of
inflammatory and degenerative lesions. Amer. J. Pathol. 32:615.

The fluorescent antibody technique was applied to the study of the gamma globulin and
albumin content of tissue lesions in secondary human amyloidosis, experimental rabbit
anyloidosis, and some diseases in the so-called collagen group. Specificity of the
technique was evaluated. Anyloid deposits in secondary human anrjloidosis and in experi-
mentally produced anyloidosis in rabbits stained strongly for the corresponding ganma
globulin and weakly for albumin. The kidney in a case cf lupus erythematosus showed
gamma globulin and relatively little albumin in areas of fibrinoid charge in arterioles
and glomeruli, as did subcutaneous nodules of rheumatoid arthritis, particularly in
areas of fibrinoid change. In rheumatic heart disease, the altered heart valves as
well as connective tissue in the myocardium showed the same. In normal tissues there
was more staining for albumin. Albumin with less gamma globulin was present in the
exudate of a case of acute appendicitis. More ganma globulin than albumin, however,
was found in the chronically inflamed tissue of the wall of a tuberculous pulmonary
cavity. The significance of the observed concentrations of gamm globulin in the
situation described cannot as yet be determined. They may represent localized antibody.

790
Vazquez, J.J.; Dixon, F.J. 1957. Inwminohistochemical study of lesions in rheumatic

fever, systemic lupus erythematosus, and rheumatoid arthritis. Lab. Invest. 6:205-217.

The hearts of patients with active rheumatic carditis, subcutaneoas nodules from patients
with rheumatoid arthritis, and spleen, kidneys, and IE cells from patients with systemic
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lupus erythematosus were studied for their gamma globulin content by the fluorescent

antibody technique, using fluorescent antihuman gamma globulin. The lesions of rheu-
matic fever, systemic lupus erythematosus, and, to a lesser degree, rheumatoid arthritis,
showed significant specific concentrations of ganma globulin. Inclusions within LE
cells and so-called free bodies in the peripheral blood of patients with systemic lupus
erythemnatosus showed concentrations of gama globulin. Localization of gamma globulin in
lesions of the above-mentioned diseases is a specific, preferential process, the nature
of which remains to be determined. These observations are consistent with but not
specific for the presence of an antigen-antibody reaction in the tissue lesions.

800

Vazquez, J.J.; Dixon, F.J. 1958. Inmnnohistochemical analysis of lesions associated
with fibrinoid change. A.M.A. Arch. Pathol. 66:504-517.

FA was used in a study of certain diseases associated with fibrinoid change. The
iseases were rheumatic fever, systemic lupus erytheintosus, thrombotic thrombocytopenic
purpura, abruptio placentae with bilateral cortical necrosis, experimental serum sick-
ness, generalized Shwartzman phenomenon, and an active peptic ulcer in which fibrinoid
change was present. The following antisera were prepared for conjugation with fluores-
cein isocyanate: antihuman ganma globulin, antihuman serum albumin, antirabbit ganma
globulin, antirabbit serum albumin, antihuman fibrinogen, and antirabbit fibrin. Results
of an imumohistochemical analysis of lesions associated with fibrinoid change indicate
that such a change is not chemically identical in all cases. Plasma proteins might play
a role in the production of the fibrinoid change. These findings point out differences
and similarities among some of the diseases studied. The observations, however, emphasize
the danger of applying a unifyrng concept to fibrinoid and to the diseases associated
with this change.

810

Waaler, E. 1962. The immnunopathology of the collagen diseases. Acta Pathol. Microbiol.
Scand. Suppl. 154:29-39.

This is a review of the collagen diseases: rheumatic fever, rheumatoid arthritis,
eystemic lupus erythematosus, diffuse scleroderma, dermatoiryositis, polyarteritis
nodosa, and thrombotic thrombocytopenic purpura. Principal discussion revolves around
autoiiminity as demonstrated by FA.

820

Weir, D.M.; Holboraw, E.J. 1962. Serum antinuclear factor: Laboratory studies.
Ann. Rheum. Dis. 21:40-44.

Antinuclear factor, ANF, has been found mainly in the 7S gamma globulin fraction of
serum, but in some sera in the macroglobulin also. It is usually removed by absorption
with nucleoprotein. Histochemical studies suggest that the reaction between ANlF and
nuclei requires the presence of both de=oyribonucleic acid and histone, probably in
combination. Iumunization of ruinea pigs with nucleoprotein failed to produce a spe-
cific inmnnologiaal responme.
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830

Weir, D.M.; Holborow, E.J.; Johnson, G.D. 1961. A clinical study of serum anti-
nuclear factor. Brit. Med. J. 1:933-937.

Serum antinuclear factor, as shown by fluorescent antibody, has been found in 62 of
63 cases of systemic lupus erythematosus and in more than 10 per cent cf cases of
discoid lupus erythematosus, rheumatoid a-rthritis including Still's disease, and liver
disease. The nature of th,ý factor is discussed in the light of current concepts of
autoinmmnity.

84o

White, E.G. 1959. Localization of auto-antigens in the thyroid gland by the fluores-
cent antibody technique. Exp. Cell Res. Suppl. 7:263-274.

The use of fluorescein or rhodamine conjugates of the serum obulin of patients with
lymphadenoid goiter, or Hashimoto disease, permits the localization in thyroid sections,
including those from the same patient, of an auto-antigen w:th the characteristics of
thyroglobulin. This antigen was present in most of the follicles of all thyroids and
in the hypertrophic follicular epithelial cells from toxic thiyroids. The hypertrop.lied
nuclei of such cells also contain areas of antigen pcssibly related to nucleoli, int.X-
nuclear antigen is particularly prominent in the enlarged nuclei of lymphadenoid goite:.
Four of 25 sera from cases of this disease contain an additional factor that localizes
to nuclei, and is possibly identical to the serum factor with a similar affinity for
nuclei present in most cases of disseminated systemic lupus erythr.±mtosus. The local-
ization of these and other antigens is briefly discussed in relation to the pathogenesis
of lymphadenoid goiter.

850

White, R.G.; Bass, B.H.; Williams, E. 1961. Lymphadenoid goiter and the syndrome
of systemic lupus erythematosus. Lancet 1:368-373.

Forty cases of lymhadenoid goiter, or Hashimoco disease, were tested for tht presence
in the serum of antinuclear factor, using a histologica technique with fluorescent
antibody. Five cases were positive. In two patients no other disease was present.
One patient had signs of systemic lupus erythematosus 2 years after a positive serum
reaction for antinuclear factor, and ;ii another the findings also suggested this
diagnosis. In the fifth case, rheumatoid arthritis and rheumatic carditis were pre-
sent. The existence of such a subgroup of cases of lymphadenoid goiter is discussed
in relation tc the "leak" hypothesis of the pathogenesis of this disease.

86o

White, R.G.; W-rshall, A.H.E. 1962. The sutoimmnne response in nyasthenia gravis.
Lancet 2:120-123.

A series of cases is presented. FA was used to demonstrate antibodies against nuclei.
A relationship between nrasthenia and systemic lupus erythematosus is suggested.

){
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Widelock, D,; Gilbert, G.; Siegel, M.; Lee, S.:. 1961. Fluorescent antibody procedure
for lupus exeythevatusus: Ccoparative us, of nucleated erythrccytes and calf thyi,;u
-ells. Amer. J. Public Health 51:829-835.

As a scren-!ig procedure, the fluorescent techni2que utilizing calf tlkfmus nuclei is
more sensitive than the other tests performed. Eighty-four per cent of the SLE cases
were positive, compared with 7 4 per cent by 1E preparation and 37 per cent by the
above fluorescent technique. Diseases other than SLE were found to be positive by this
technique, mostly in patients with conditions related to the rheumatic diseases. UsC
of chicken cells as h screening procedure is not tidvisable. Family members of SIE
cases demonstrated a high percentage of positive results with the calf t1yuMs technique
and should be tested regularly.

880

Zingale, S.B.; Barry, R.C.; Rivero, H.1H.; Alvarez, B.R. 1959. The 1E phenomencn:
Study of its protein f2uorescence response. Medicina Buenos Aires 19:217-226. In
Spanish.

Lissamine rhodamine-conjugated serum •rom SLE patients was used to demonstrate The
incorporation of serum protein into nuclei of normal leukocytes and into free cr
phagocytized LE bodies. This incorporation was not demonstrated with other sera. The
hypothesis is supported that during LE there is an incorporation of serum protein into
nuclei and into the LE substance.
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I [. AUTOINMUI'E DISEASE

Anderson, J.-R.; Gray, K.G.; Beck, J.S.; Buchanan, W.W.; McElhinney, A.J. 1962.
Precipitating autoantibodies in the connective tissue diseases. Amer. Rheum. Dis. 21:
360-367.

FA tests were a minor part of this study.

900

Balfour, B.M.; Doniach. D.; Roitt, I.M.; Couchman, K.G. 1961. Fluorescent antibody
s-tudtes in human thyroiditis: Autoantibodies to an antigen of the thyroid colloid dis-
tinct from thyrogldualin. Brit. J. Exp. Pathol. 42:307-316.

The serom from the 5 to 8 per cent of Hashimoto patients that show no antibodies to thy-
roglobuliki or the microsomal antigen stain the colloid of human thyroid sectiors by Coons
sandwich techn.que and prodmce a different pattern from that of anti-thyroglobulin. The
antigen CiA2 was distinguished from thyroid globulin by iTs senLsitivity to formalin fixa-
tion, by aL radioacti;;e co-precipitation technique, and by absorption studies. Anti-CA2
antibodies are present in most Hashimoto cases but are also found in other thyroid dis-
eases and are not diagnostic of lymphadenoid goiter.

910

Barnett, E.V.; Lumonde, D.C.3 Glynn, L.E. 1962. Induction of autoinmunity to adrenal
gland. Arth. Rheura. 5:636.

Rabbits and gainea pigs i nized with adrexal homogenates in complete ireund adjuvant
developed autoimminity to adrenal gland. rieterologous adrenal homogenate was more effec-
tive tbha-n homologous adrenal --mmnization in inducing autoantibody and autoimm:une adren-
alitis. Complement-fixing antibody elicited by immuni it~on with heterologous adrenal
was directed primarily against the heterologous adrenal, but exhibited cross-reactions
for autologous and fetal adrenal. Antibody elicited by imnunization of rabbits with
homologous adrenal reacted equally with autologous, homologous, or heterologous adrenal.
Repeated hyperi~munization with either homologous or heterologous adrenal resulted in
antibody with higher titer and with greater cross-reactivities with nonadrenal autologous
?fld fetal organs. By immnofluorescence the rabbit antibody elicited by beterologous
adrenal irnmnization reacted with autologous ovarian interstitial cells, homologous tes-
icular Leydig cells, =nd autologoas adrenal cortex, but not with adrenal medulla, liver,
brain, kidney, or sperm. Antibody from rabbits immunized with homologous adrenal reacted
in addition with rabbit sperm. Adrenalitis, characterized by infiltrations of the adren-
al cortex with 1ymphocytes or polymorphonuclear cells, was folzud only in those rabbits
given heterologous adrenal. Similar lesions, almost exclusively composed of round cells,
were found in guinea pigs inmmunized with either heterologous or homologous adrenal; how-
ever, they were more extensive in those aninals imnn!zed with heterologous adrenal.
The mechanism for the greater effectiveness of immunfzation with certain heterologous
organs In adjuvant in inducing autoimmunity is unkmown. However, this effect is similar
to the breaking of tolerance to serum protein by immnnization with heterologous protein.
Alternate possibilities include a greater adjuvant effect with heterologous antigen.

-~ ~ -- -~M-
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Beutner, E.H.; Witebsky, E. 1962. Studies on organ specificity: XIV. Irmpmofluor-
escent studies of thyroid-reactive autoantibodies in human scra. J. !m=mInol. 8b:462-475.

The interactions between human sera and human and monkey thyroid antigens de:-e studied
by fluorescent antibody, complement fixation, and tanmed cell hemagglutina'xýon. FA
demonstrated three tyrpes of antithyroid antibodies in human serum, thyroid :olloid, thy-
roid epithelial cytoplasm, and thyroid nuclei. Results from thyroidectomized patients
indicated that thyroglobulin occurred in all chronic nonspecific thyroiditis cases.

930

Beutner, E.H.; WltebsVy, E.; Gerbasi, J,R. 1959. Organ-specific reactions of thyroid
autoantisera from rabbits, dogs, and humans as detenitined by the fluorescent antibody
technic. Federation Proc. 18:2192:559.

Cross-reactions of rabbit, dog, and human thyroid autc.antibodies were investigated. The
indirect staining method was applied, using conjugates of goat antirabbit 3lobulin, rab-
bit antidog globulin, and rabbit antihuman globulin for staining reactions vilth rabbit,
dog, and human thyroid autoantisera respectively. Three rabbit thyroid -aut•antisera that
gave positive staining reactions with rabbit thyroid sections all stained hunman thyroid
sections; two sera stained dog thyroid seztions. Iwo dog thyroid autoantisera stained
rabbit and human as well as dog thyroid sections. Five human thyroiditis sera were ex-
amined for their capacity to stain human, rabbit, and dog thyroid sections. Homologous
reactions were generallly stronger than cross-reactions. Staining reactions were obtained
at serum dilutions up to 1:81 as compared with titers of 1:12,800 and more obtained with
the tanned cell hemagglut-nation technique. The staining reactions considered here were
_l. localized in the colloid or at its periphery.
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Beutner, E.H.; Witebsky, E.; Ricken, D.; Adler, R.E. 1962. Studies orn autoantibodies
in =jasthenia gravis. J. Amer. Med. Ass. 182:46-58.

Direct, indirect, and ccmpleminnt FA staining were used to study antibodies to muscle,
using sera from qrasthenia gravis patients. Two of 10 sera gave strong reactions. Re-
sults indicated involvement of autoantibody. The seram factor involved was found in the
garna globulin. Organ specificity of direct and indirect staining was demonstrated for
skeletal and cardiac muscle only; no other tissues stained. The antigen involved in com-
plement staining was specific for skeletal wascle tissue. Pros and cons o)f .nqjsthenia
gravis as an autoimmmue disease are discussed.

950

Beutner, E.H.; Witebsky, E.; hose, N.R.; Gerbasi, J.R. 1958. Localizaticn of thyroid
and spinal cord autoantibodies by fluorescent antibody technic. Proc. Soc. Exp. Biol.

Med. 97:712-716.

Sections of normal spinal cords of rabbits were treated with rabbit aatisera produced by
imonnization of rabbits with rabbit spinal cord suspensions; the treated sections were
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stained with fluoresceir-conjugated goat antiserum to rabbit immune globulin. Selected
areas stained suggest the nmyeline sheath as at least one of the antibody-combining sites.
No staining was obtained with normal sera or sera containing thyroid autoantibodies.
Sections of thyroid glands of normsal rabbits were exposed to the action of rabbit sera
containing rabbit thy0roid asutoantibodies and stained as above. The colloid extending
into adjoining epithelial layers was stained positively. Interstitial tissue remained
ba,'icaJUly unstained. No positive staining reactions were obtained with normal rabbit
serum or rabbit serum containing brain autatntibodies. With thyroid autoantibodies, the
positive staining reactions and antibody titer were raighly parvlIlel. However, rabbit
autoantisera failed to give staining reactions when diluted msre than ninefold. It is
not yet possible in studies with spinal cord autoantisera to mske a statement regarding
appearance of positive staining reactions and presence of demonstrable circulating anti-
bodies, although the data obtained are suggestive of a correlation.

96o

Blizzard, R.M.; Chandler, R.W.; Landing, B.H.; Pettit, M.D.; West, C.W. 1960. ma-
ternal autoinmunization to thyroid as a probable cause of athyrotic cretinism. New Eng.
J. Med. 263:327-336.

Sera of mothers of cretins have been tested for antithyroid antibodies by means of agglu-
tinating, precipitating, complement-fixing, and Coons techniques. The frequency of oc-
currence of antithyroid antibodies in this group has been compared with that for the
pregnant and general population. Antithyroid antibodies were found to occur significantly
more frequently in the sera of mothers of cretins than in the other groups. Two sera of
mothers of cretins were also found to contain a cytotoxic factor for thyroid tissue grown
in tissue culture. The other sera were not tested for this factor. These data suggest
that cretinism is sometimes causally related to thyroidal autolimmization in the mother.
It was demonstrated that when antitbyroid antibodies cross the placenta, normal children
or athyrot:ic cretins may be born, and that these antibodies disappear in the first four
month3 of life. Although the presence of antithyroid antibodies in the serum of a preg-
nant woman only occasionally results in the birth of a cretin, the newborn infant oZ any
woman who has a history of thyroid disease, and who has demonstrable circulating antithy-
roid antibodies, should be closely followed for signs and symptoms of hypothyroidism.

970

Cochrane, C.G.; Vazquez, J.J.; Dixon, F.J. 1957. The specific localization of antigen
in lesions of experimental serum sickness. Amer. J. Pathol. 33:593-594.

Injections of bovine serum albumin, BSA, labelel with iodine 131, into rabbits produced
lesions of proliferative glamerulitis, coronary arteritis, and endocarditis. Most lesions
appeared before complete elimination of the BSA from circulation. Using FA, concentra-
tions of BSA were found in the glomeruli, and BSA plus the gamma globulin of the host were
found in arterial lesions. No BSA or concentrations of gamm glob--iin were seen before
lesions developed. Controls indicated the reactions to be specif .c. It was concluded
that antigen is specifically localized in the lesions of serum sickness at the time they
are produced.
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Cruickshannk, B. 1959. The role of autoentibodies in a4naphylactold Purpara. Immunol.

2:123-126.

Sera from cases of anaphylactold parpura, have been examined for precipitating, agglutin-
ating, and ccaplement-fixing antibodies against various extracts of normal hunan artery,
kidney, and glomerdli and against cell-free arterial reticulin and -lomcralar basement
membrene. The presence of tissue-localizing antibodies was investi-ated with the fluor-
escent a:itibody method. No conc:lusive evidence has been fouId for the presence of cir-
culating tissue antibodies. Such reactions as were observed were nonspecific.

990

Dixon, F.J.; Feldman, J.D.; Vazquez, J.J. 1961. Experimental glomerulonephritis. J.
Exp. Med. 113:899-920.

Daily injections of foreiga proteins were used to produce varicas forms of renal disease
in rabbits. The form of disease varied in correlation to antibody production. Fluores-
cent antibody was used to follow morphological aspects of the problem. This experimental
model itolied that this renal injury is precipitated by antigens with no known relaticn-
ship to kidney, that antigen-antibody complexes localize in the kidney and may be etio-
logic in renal injury, that severe hypersensitivity disorders can be related to poor and
good antibody responses, and that this pathogenesis suggests an alternative to the use of
nephrotoxic serum for experiments in human glomerulonephritis.

1003

Dixon, F.J.; Vazquez, J.J.; Weigle, W.O.; Cochrane, C.G. 1958. Pathogenesis of serum
sickness. A.M.A. Arch. Patho:L. 65:28-28.

On the basis of the present observations it appears that the initiation n development
of the morphologic mnifestations of a serum sickness closely parallel the increase in
rate of antibody formation. They occur while antigen-antibody complexes presumably ca-
pable of inducing inflammatory and anaphylactic responses are present in the circulation
and are accompanied by an almost simultaneous localization of antigen and probably of
antibody in the sites of the lesions. Also, there is no detectable localization or fix-
ation of antigen in those tissues predisposed to the development of lesions prior to the
formation of antibody.

10110

Doniach, D.; Hudson, R.V. 1961. Hashimoto disease with coculement-fixinE antibodies
to several hum.n organs. Proc. Roy. Soc. MIed. 53:871-872.

In this case history of Hashimoto disease, FA revealed antinuclear factor when the LE
cell test was negative.
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Doniach, D.; Roitt, I.M. 1961. Present concepts of thyroid autoimmunity, p. 278-298.
In H. Gardiner-Hill, ed., Modern trends in enducrinology. Hoeber Medical Division,
Harper ýaud Raw, Publishers, New York.

The fluorescent antibody technique is indicated among other tests for the detection of
thyroid autoantibodies. This is a general discussion of aspects and potentials in the
study of the thyroid.

1030

Fennell, R.H.; Rodnan, G.P.; Vazqt'ez, J.J. 1962. Variability of tissue-localizing
properties of serum from patients with different disease states. Lab. Invest. 11:24-31.

The sera from pcatients with systemic lupus erythematosus, scleroderma, rheumatoid arthri-
tis, Hashimoto thyroiditis, malignant hypertension, and dermatomyositis were tested for
the presence of nuclear-localizing antibodies by the fluorescent antibody techniaue.
Three of 21 serum specimens from patients w•ith rheumatcid arthritis and 2 of 12 serum
specimens from patients with Hashimoto thyToiditis were found by this technique to con-
tain nuclear-localizing factors identical to the factor found with lupus serum. The
serum specimens from other patients showed variable or negative results. It is suggested
that the presence of nuclear-localizing factors is not a basis for pathogenetic classifi-
cation of disease, and the deveopment of the factor or ractors may Le -: Scondary phe-
nomenon.

1040

Freedman, P.; Markowitz, A.S. 1959. Immnological studies in nephritis. Lancet 2:
45-46.

A serum factor distinct from albumin, alpha-i, alpha-2, beta, and gamma globulins, and
reacting immunolog'cally as complement, was localized in the glomeruli in a small series
of biopsy and fresh necropsy kidney tissue from patients with glomerulonephritis and
lupus nephritis and from one patient with diabetic nephropathy who had not received in-
sulin. Negative results were obtained in histologically normal -kidney in a case of
scleroderma with doubtful histological changes in the glomeruli and in a case of mild
proliferative and membranous glomerulonephritis associated with Henoch-Schonlein purpura.
In the absence of a pure preparation of human complement, however, interpretation of theze
results can be based on inference only.

1050

Freedman, P.; Peters, j.; Karl, R. 1960. Localization of gamma globulin in the dis-
eased kidney. A.M.A. Arch. Intern. Med. 105:524-535.

Renal tissue from 43 patients has been studied by fluorescent antibody for gamma globulin.

A high incidence of glomerular-localized globulin was noted in the kidneys of patients
with glomerulonephritis at all stages and in the renal lesions associated with systemic

lupus erythematosus, progressive systemic sclerosis, polyarteritis, amyloexosis, and di-

abetes mellitus. Specific fluorescence indicative of the presence of gama globulin was



also seen in the wmlls of the small blood vessels in a smaller proportion of these pa-
tients. Elution procedures at pH 3.3 led to some loss of gamma globulin from the kid-
ney tissue, as indicated by the fluorescent antibody stains and also by tests of the
eluate for gamma globulin. These findings provide support for an imminological reaction

in the pathogenesis of some forms of glomerulonephritis and the so-called connective
tissue diseases.

1060

Hi.jmens, W.; Doniach, D.; Roitt, I.M.; Holborow, E.J. 1961. Serological overlap be-
tween lupus erythematosus, rheumatoid arthritis, and thyroid autoinmiune disease. Brit.
Med. J. 2:909-914.

Patients with the subject diseases were tested for autoantibody production. Antinuclear
factor and thyroid antibody tests were done by FA. Results indicated that the autoimarne
diseases form a broad overlapping spectrum with antigen disturbances at one end and anti-
body production disturbences at the other.

1070

Holborow, E.J.; Brown, P.C.; Roitt, I.M.; Doniach, D. 1959. Cytoplasmic localization
of complement-fixing autoanigen in human thyroid epithelium. Brit. J. Exp. Pathol. 40:
583-588.

Sections of human thyroid were treated with chronic thyroiditis sera, and globulin was
demonstrated by application of fluorescein-conjugated antihuman globulin serum. Thy-
roiditis sera contaLiing thyroglobulin precipitins gave rise to specific staining of
the follicular colloid in alcohol-fixed sections. Staining of the cytoplasm of acinar
cells in unfixed sections was observed, using patientz sera capable of reacting with
the complement-fixing thyroid microsemal antigen. Cytoplasmic staining was abolished
by absorption with a thyroid microscme preparation or by pretreatment of the thyroid
section with alcohol. This staining was unaffected by absorption of the serum with
thyroglobulin or with a luzan liver microsome preparation. Staining was organ-specific.
Strong cross-reactions were obtained with monkey thyroid, but rabbit thyroid gave only
weak staining. The autoantigen present in the microsome fraction of thyroid homogenates
is derived from the cytoplasm of the epithelial cells and is distinct from thyroglobulin.

1080

Irvine, W.J. 1960. The cytotoxic factor in thyroid disease. Scot. rued. J. 5:511-522.

The cytotoxic effect of sera from patients with certain thyroid diseases on hyperplastic
humEn thyroid cells in tissue culture is described and illustrated. The thyroid cyto-
toxic factor has proved to be specific for thyroid tissue and is invariably present in
untreated Hashimoto patients, in most patients with spontaneous hypothyroidism, and in
more than 50 per cent of patients with thyrotoxicosis. Thyroid cells vary in their sus-
ceptibility to the cytotoxic factor; hype.-plastic cells are the most susceptible and
cells from a simple goiter are the least susceptiole. It is likely that the cytotoxic
effect is related to an antigen-antibody reaction occurring at the cell membrane in the
presence of complement and is independent of the thyroglobulin and thyroid microsomal
autoinmune systems.

Wi ..
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Konda, S,; Yamada, A.; Fukase, M.; Harmshi-., Y.; Kawamura, 1. 1961. The demonstra-
tion of incomplete antibody Ui autoininune heanolytic anemia by the fluorescent antihunmn
globulin serum technique. Acta Sch. Med. Univ. Kioto 37:84-89.

Specific fluorescent membranes were demonstrated around erythrocytes in some cases of
autoinmmune hemolytic anemia using The antilhuman globulin serum conjugated with fluores-
cein. This fluorescent membrane seemed equal in quality to that visualized around A
erythrocyte agglutinated with heterogeneous specific anti-A serum. In three cases of
autoimmune hemolytic anemia the fluorescent membranes were demonstrated before prednis-
o3one treatment but extinguished after the treatment, despite their remaining positive
in direct Coombs test. The mechanism of quenchirng is still obscure. Fluorescence could
not be visualized around 0 erythrocytes agglutinated by per-erjytrocyte agglutinin.

1100

Lange, K.; Wachstein, M.; McPherson, S.E. 1961. Immunologic mechanism of transmission
of experimental glomerulonep'hritis in parabiotic rats. Proc. Soc. Exp. Biol. Med. 106:
13-16.

The glomerular basement membranes in kidneys of rats mde nephritic by antirat-kidney
rabbit serum show the presence of rabbit gamma globulin when examined with a fluores-
cein-labeled Eantirabbit gamm globulin serum. Rat gamma globulin, presumably rat anti-
body, appears only after 6 days on these membranes. The parabiosis of such nephritic
rats to healthy rats leads to a mild but clearcut nephritis in the healthy partner with
proteinuria and typical histologic changee. Rat gamma globulin, presumably antibody,
but not rabbit garma globulin can be shown on the glomeruli of such secondarily diseased
animals. The parabiosis of two normal rats does not lead to such deposition of antibody
or to clinical disease. Thus the primary nephritic partner seems to form an autoantibody
against its own altered kidney tissue. This antibody is then in turn able to attack the
healthy kidney tissue of the secondary partner.

1110

Lange, K.; Wenk, E.J.; Wachstein, M.; Noble, J. 1958. The mechanism of experimental
glomeruloneplhritis produced in rabbits by avian antikidney sera. Amer. J. Med. Sci. 236:
767-778.

Experimental glomerulonephritis was produced in rabbits by injection of duck or chicken
antiserum to rabbit kidney following a 4- to 5-day delay period. The onset time was not
modified by replacement of part of the duck antiserum with normal duck or human serum.
The disease was not induced in rabbits by trn-,sfusion of nephritic or antiduck rabbit
se.rum, whether or not the recipient rabbit had been sensitized. Therefore, the disease-
producing antibody was specific for the localizing factor. Fluorescent antirabbit gamn
globulin localized in the glomerali when the disease appeared, not before. Fluorescent
antiduck globulin and nephritic rabbit serum localized inmmediately following administra-
tion of duck serum, the former giving weak fluorescence and the latter giving intense
fluorescence. After disease appeared, this staining did not occur; autoantibodies appar-
ently occupied the antigen sites. Nephritis in mammals following injection of avi*an ser-
um is therefore caused by artibody produced in the recipient animal and is a biphasic
disease. Monophasic disease is caused by injection of mammalian antiserum.
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Lessef, M.H.; Crawford, H.J.; Wood, R.M. 195). Antibody tc thyroglobulin in patients
with thyroid disease. Lancet 2:1172-1173.

A slide test employing spots of antigen made fluc-escent by specific fluorescein-labeled
antiglobulin is described. Its use in the study ( f thyroglobulin from human patients
with various thyroid conditions is described, and , comparison is made with the passive
cutaneous anaphylactic reaction in the guinea pig. The fluorescent-spot test appeared
to be the more sensitive test.

1130

Macotela-Ruiz, E. 1962. The fluorescent antibody tech. ique: Applications in experimen-
tal dermatology. Prenza Med. Mex. 27.163-172. In Spani •h.

This is a review of methods and uses, directed principal ty toward dermatology and auto-
immune diseases.

Si1140

Mancini, RE.; Vilar, 0.; Dellacha, J.M.; Dav.Ldson, O.W.; Castro, A. 1961. Histo-
logical localization in rat tissues of intrave- 3usly injected thyrotrophin labeled with
a fluorescent dve. J. Histochem. Cytochem. 9 271-277.

Thyrotrophin preparations were conjugated v 1th lissamine rhodamine RB 200. Biologic ac-
tivity loss vas 12 to 34 per cent. Rat g- oups were injected intravenously with labeled
thyrotrophin, the same but completely de-.atured, and dye solution. Thyrotrophin remained
in the circulation longer than the dens tured material, but both declined. Thyrotrophin
was found in the thyroid gland, ocular connective tissue, skeletal muscle interstitium,
perivisceral adipose tissue, and mast cells. Kupffer cells and other macrophages and
proximal tubule cells showed the mort long-lasting accumulation. Denatured thyrotrophin
was not in the thyroid, and in low quantity in connective and adipose tissue and in mast
cells. More was present in maorcdhages and convoluted tubule cells, and it was elimin-
ated through the small intestine epithelium. Plain dye -as eliminated via the urinary
and bile systems.

1150

Mellors, R.C. 1955. Pathogenesis of experimental glomerulonephritis: Histopathological
demonstration of glomerular -localizing antibodies. Amer. J. Pathol. 31:592.

The role of antigen-antibody r-Actions in the pathogenesis of certain types of glomerulo-
nephritis, as well as of a vax.ety of other diseases thought to be associated with aller-
gy and hypersensitivity, has been discussed widely during the past century. Clinical
observations, serologic findings, morphologic studies, and investigative work with exper-
imental animals lend indirect support to immuno-allergic pathogenesis. The unique fea-
ture of the present study is the use of recently described microfluorescence methods for
demonstrating the histologic sites of localization of antibodies in vivo. Antibodies
are localized in the glomeruli of the kidneys of rabbits having glomerulonephritis of



the acute proliferative, the exudative, or the crescentic type induced by the injection
of foreign protein as bovine ganmn giobulins. Such localization is clearly a requisite
for the allergic pathogenesis of glomerulonephritis. Complete article.

1160

Mellors, R.C. 1955. Histochemical demonstration of the in vivo localization of anti-
bodies: Antigenic components of the kidney and the pathogenesis of glomerulonephritis.
J. Histochem. Cytochem. 3:284-289.

The role of antigen-antibody reactions in the pathogenesis of certain types of glomerulo-
nephritis and in the development of various lesions of the heart, blood vessels, skin,
and joints in allergic, hypersensitive, and other pathologic states has been discussed
videly during the past half-century. A method, the microfluorescence technique, for the
histologic demonstration of the antigenic components of tissues and the sites of local-
ization of antibodies should provide further knowledge concerning the role of antigen-
antibody interactions in these diseases.

1170

Mellors, R.C.; Arias-Stella, J.; Siegel, M.; T'ressnmn, D. 1955. Analytical pathology:
II. Histopathologic demonstration Df glamerular-localizing antibodies in experimental
glomerulonephritis. Amer. J. Pathol. 31:687-715.

Of 15 rabbits receiving one or more intravenous injections of purified foreign proteins
as bovine gazmm globulins, 12 developed glomerulonephritis; 8, nVocarditis; 3, endocard-
itis; 5, interstitial pneumonia; 4, allergic angiitis; 15, lymphoid hyperplasia of the
spleen; and 2, allergic granulomas of the spleen. The evidence of renal injury in 12
animals consisted of proteinuria, renal enlargement, renal petechiae, tubular casts, and
glomerulitis. Antibodies were localized in the glomeruli of the kidneys of rabbits having
acute glomerulonephritis. Such localization, not heretofore demonstrable, is clearly a
requisite for the allergic pathogenesis of g?.omerulonephritis. Studies of other organs
in these sensitized animals suggested that antibodies were localized in the blood vessels
in angiitis and in the heart in endocarditis and •mocarditis. The analytical method used
should permit the study of the role of antigen-antibody interactions in the pathogenesis
of a number of human diseases.

1180

Mellors, R.C.; Arias-Stella, J.; Siegel, M.; Pressman, D. 1955. Demonstnrtion of the
role of glomerular-localizing antibodies in pathogenesis of experimental glomerulonephri-
tis. Federation. Proc. 14:821:254.

A microfluorescence method for the histological demonstration of the sites of in vivo
localization of antibodies has recently been developed. After treatment of tissue sec-
tions by an immunochemical fluorochroming procedure, sites of antibody localization be-
come self-luminous -when viewed with the fluorescence microscope. The role of antigen-
antibody interactions in the pathogenesis of a number of experimental and clinical dis-
eases was studied. Of 15 rabbits rendered hypersensitive by the intravenous injection
of purified foreign protein as bovine gamma globulin, 12 developed glomerulonephritis;
8, myocarditis; 3, endocarditis; 5, interstitial pneumonia; and 4, allergic angiitis.



By the Microfluorescence method, utilizing a quantitative photographic phutometer and
analyzing the results statistically in comparison with control data, antibody localiza-
tion was clearly demonstrated in the glomeruli of the kidneys of rabbits having glom-
erulonephritis of the proliferative, exudative, or crescentic type. Preliminary studies
of other organs in the sensitized animals suggested that antibodies were localized in
the blood vessels in angiitis and in the heart in :undo- and myo-carditis. Complete
article.

1190

Mellors, B.C.; Brzosko, W.J.; Sonkin, L.S. 1962. Inmanopathology of chronic nonspe-
cific thyroiditis or autoimmune thyroiditis. Amer. J. Pathol. 41:425-437.

Thyroglobulin, antibody to thyroglobulin, and mixtures of the two, apparently comprising
immune complexes: were identified in situ in thyroid sections. Thyroglobulin, detected
as antigen with fluorescent rabbit antibody, was distributed mainly in colloid within
thyroid follicles but also outside of the follicles in close relation to mononuclear
mesenchymal cells in the dense interstitial infiltrate. Cells containing and apparently
forming antibody to thyroglobulin were abundant in the dense mononuclear cell infiltrate
surrounding, invading, and replacing the follicular epithelium and the colloid. The
majority of the antibody-containing cells uere plasma cells. The antibody -was 7S gamma

.globulin. Thyroglobulin with a globular appearance was intimately associated with 7S
gamma globulin within and outside the thyroid fcllicles. Thyroglobulin and antibody
to it were present in some degenerated epithelial cells. In addition, a few solitary
cells containing globules of thyroglobulin and antibody were interpreted as being mac-
rophages with phagocytized immune complexes. The major components of an autoimmune
response - autoantigen, autoantibody, and apparently immnne complexes - have all been
demonstrated in situ in chronic nonspecfic thyroiditis. This form of thyroiditis merits
the designation autoimmnine thIroiditis.

1200

Mellors, R.C.; Ortega, L.G. 1956. Analytical patholcgy: III. New observations on
the pathogenesis of glomer-ulonephritis, lipid nephrosis, periarteritis nodosa, and sec-
ondary amyloidosis in man. Amer. J. Pathol. 32:455-499.

This study shows the histopathologic applicatgon of a microfluorescence method for demon-
strating the histologic sites of localized hmnan ganim glcbulins. It is established that
gamma globulins are localized in the active glomerular lesions in lipid nephrosis of
childhood and glomerulonephritis occurring in man at all ages. Gamma globulins are local-
ized in the glomerular and the arterial lesions in periarteritis nodosa and in glomerular
lesions in renal anmloidosis. By demonstrating that antibody proteins are localized in
the sites of the lesions, the observations fulfill a requirement essential for the immuno-
allergic pathogenesis of these several diseases of man. Localized gamma globulins are,
at least in part, antibodies against antigens that have localized in the protective sites
of the lesions. This investigation suggests that the pathogenasis of glomerulonephritis
initiated in eclampsia of pregnancy, rheumatic fever, rheumatoid arthritis, disseminated
lupus erythemtosus, and other so-called collagen diseases will be further elucidated by
the analytical procedure used in this study.
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1210

Nairn, R.C.; Ghose, T,; Porteous, 1.B.; Urquhart, J.A. 1962. A routine irmunofluor-
escence method for detecting autoantibodies. J. Clin. Pathol. 15:594-595.

The principle o? demonstrating autoantibodies to thyroid by inmmnofluorescence is simple.:
the sera of patients with suspected autoimmune thyroiditis are applied to sections of hu-
axn thyroid and any interaction of thyroid antigen with specific autoantibody is detected
by a fluorescent conjugate of antihaman globulin. Unfixed fresh frozen sections of tlvy-
roid are used +o identify the complement-fixing anticytoplasmic autoantibody, but these
are inadequate for identifying anticolloid activity because thyroid colloid is poorly re-
tained in unfixed sections. To preserve colloid without denaturation in frczen sections,
Balfour et al. employed a methanol fixation procedure that has usually given satisfactory
results in our hands but suffers from certain disadvantages. In particular, stocks of
thyroid tissue blocks, ever, when kept at -76 C, deteriormte rapidly and require replace-
ment about every 3 weeks; fresh microscopical sections are required for every testing and
there is alays an uncertainty about the colloid fixation or about the suitability of a
new thyroid gland that may also be difficult to obtain at the appropriate time. Balfour
also used freeze-substitution of thyroid tissue but we find the method unsuitable for rou-
tine use: colloid seems often to be lost into the dehydrating solvent. These objections
have been overcnme by using lyophilized thyroid embedded in polyester wax and sectioned
with a microtome. Such preparations provide an effective substrate for repeated autoanti-
body testing over many months.

1220

Ortega, L.G.; Mellors, R.C. 1956. Analytical pathology: IV. The role of localized
antibodies in the pathogenesis of nephrotoxic nephritis in the rat. J. Exp. Med. 104:
151-170.

The principal objective of this investigation was to define the roles of injected and
autogenous kIdney-localizing antibodies in the pathogenesis of rat nephrotoxic nephritis
by relating data obtained with fluorescent antibody techniques to clinical and histologic
observations. Such an analysis of the nephritis that developed in 28 rats after injection
with the crade gazma globulin fraction of nephrotoxic serum has led us to the following
conclusions: The reral localization of nephrotoxic antibodies is primarily and perhaps
exclusively in the membranes of the glomerular tufts. These antibodies are demonstrable,
as antigens, in the glomeruli for as long as 3 months after injection. In the acute stage
of the nep-hriti, nonantibody autogenous globulins are present in the glomerular tufts,
probably as comp(ments of edema fluid. From 6 and 9 days to 3 months after injection,
autogenous antibo ies are localized in the glcmerul=r tufts in a pattern that corresponds
closely to that of the nephrotoxins.

1230

Porter, D.D.; Fennell, R.H. 1961. Serologic and immunohistochemical study of human and
experimental thyroiditis. New Erg. J. Med. 265:830-834.

Material from 13 cases of Hashimoto thyroiditis was examined in an attempt to correlate
serologic and morphologic findings. No correlation between the degree of thyroid destruc-
tion and the presence or titer of circulating antibodies or antithyroid could be found.
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No single serologic test was consistently diagnostic of the condition. A reasonable ex-S planation for antithyroid antibodies is that they represent a secondary manifestation of
thyroiditis and not the pathogenic agent. Experimental thyroiditis was produced in three

A of 20 experimental rabbits. It did not closely resemble Hashimoto thyroiditis serologi-
cally or morphologically.

1240

Pulvertaft, R.J.V.; Doniach, D.; Roitt, I.M. 1961. The cytotoxic factor in :qashimoto
disease and its incidence in other thyroid disease. Brit. J. Exp. Pathol. 42:496-503.

Trypsinized human thyroid cells in monolayer cultures are killed by Hashimoto sera in the
presence of complement. If complement is inactivated by heating or absorbed out by an in-
different antigen-antibody complex, the cytotoxie effect is abolished. The factor is
species- and organ-specific and consistently affects only cells from tVhyrotoxic and Hasbi-
moto goiters. The factor is strongest in Hashimoto serae but J s also present in low con-
centration in two-thirds of thyrotoxic sera and to a lesser extent in other thyroid

Ai diseases.

1250

Roitt, 1.M.; Doniach, D. 1960. Thyroid autoinmunity. Brit. Med. Bull. 16:152-158.

Uses and implications of the FA test in the study of thyroid autoantigens are inluicated
in review. OMher tests are also discussed in relation to the general thyroid autoiimminity
problem.

1260

Roitt, I.M.; Doniach, D.; Couchman, K. 1960. Studies of an intracellular thyroid auto-
antigen, p. 70-78. In Mechanisms of antibody formation. Publishing House of the Czecho-
slovak Academy of Siences, Prague.

A thyroid autoantigen exists. Hypotheses for this phenomenon are discussed.

1270

Seegal, B.C. 1962. The value of the fluorescent antibody technique in the study of

chronic disease. J. Chron. Dia. 15:935-940.

Thfs review article emphasizes the chronic diseases of various etiologies. Included are
di'zussions on microorganism-related disease, connective tissue disorders such as rheum-
axoid arthritis and lupus erythematosus, endocrinological problems such as Hashimoto dis-
ease, nerve demyelination mecnanisms, and tumor factors such as viruses and abnormal anti-
gens. Studies of mryasthenia gravis, kidney disease, and rheumatic fever are discussed.
Both Cdagnostic applications and mechanism of pathogenesis studies are discussed. f
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Seegal, B.C.; Hsu, K.C.; Rothenberg, M.S. 1 C}haeoau, M.D. !962. Studies of the mech-
anism of experimental nephritis w"ith fluorescein-labeled antibody: II. Localization and
persistence of injected rabbit or duck anti-rat-kidney serum during the course of nephri-
tis in rats. Amer. J. Pathol. 41:183-204.

The course of acute, subacute, and chronic nephritis produced in the rat by the injection
of rabbit or ducir antiserum to rat kidney was followed for periods up tc 291 days. Both
injected rabbit and duck globulin were demonstrated in the glomeruli of nephritic animals.
The rats that had the most severe acutLe nephritis snowed the greatest amount of nephro-
toxic globulin localized in the gloineruli. Progression of renal lesions to chronic glom-
erulonephritis occurred most rapidly in those animals that suffered the most severe acute
disease. Cells in the spleen and adrenal contained small amounts of rabbit or duck glob-
ulin up to 5 months after injection. This was the case also in animals given injections
of duck antiserum to rat lung. Rabbit or duck antiserum to rat kidney localized in rat
glomeruli, as in the case of antisera to rat lung, initiated nephritis; progression of
this might be attributable to persistence of the foreign globulin in the glomeruli.

1290

Stoloff, I.L. 1960. Fluorescence microscopy in diseases of the thyroid gland. j. Clin.
Invest. 39:1033.

Cryostat sections of normal human thyroid were covered with the sera to be tested for 30
minutes, washed for 10 minutes with phosphate buffer at pH 7.3, covered with rabbit anti-
human gamm globulin labeled with fluorescein isothiocyanate for 30 minutes, and washed
in running tap water overnight. The sera of five normal persons and ten patients with a
variety of diseases of the thyroid were tested. Brilliant fluorescence was seen in the
acinar and interstitial cells of the sections treated with the sera of three patients
with Hashimoto diseuse and one patient with a Riedel struma. Strikingly little fluores-
cence was seen on the colloid. Traces of fluorescence were seen in the sections treated
with the sera of two patients with idiopathic hypothroidism without goiter, two patients
with euthyroid goiters, and two patients with adolescent goiter. The sections treated
with the sera of the five normal persons were negative. Sections treated with sera of
two patients with Hashimoto disease obtained - months after tbyroidectomy were also neg-
ative, although a serum obtained from one of these preoperatively had been positive. Pre-
cipitins to thyroid extract were found in varying amounts in nine of ten sera of patients
with thyroid disease and in none of five controls.

1300

Teodoru, C.V.; Brancato, P.; Volk, B.W. 1962. The connective tissue as systemic site
for binding of duck anti-rabbit-kidney nephrotoxic serum. Federation Proc. 21:167.

The intra-articular administration of duck anti-rabbit-kidney serum, DARKS, to rabbits
causes severe delaed arthritis an. I k .. r
sis. To explain this apparent lack of specificity we attempted to investigate the sites
of the immmno-allergic reactions and thereby find the common morphologic denominator for
these diversified organic alterations induced by DARKS. Sections of norimal kidney, liver,
mascle, joint capsule, etc. were incubated with fluorescein-labeled DBRKS gamma globulins.

_ .. .. . .. .. . . . . . .. .. . ... . . ... . .. . . . ..



There was selective fluorescence of interstitial and perivascular connective tissue.
Control sections similarly treated with fluorescent normal duck serum gamma globulins

SŽ failed to stain. In rabbits that received DARKS intrav nously and were sacrificed 7
days later, kidney sections incubated with fluorescent -ntibodies against DARKS gamma
globulins showed selective fluorescence of the interstitial connective tissue and the
basement maimbrane of the glomerular tufts. Similarly, when fluorescent anti-DARKS gamma
glr' lins were incubated with sections of periarticular tissue from rabbits that had re-
ce•.ed DARKS in-tra-articularly 3 months previously, the connective tissue was also se-
lectively stained. These findings strongly su~gest an antigen-antibody relationship be-
tween DARKS gamma globulins and rabbit connective tissue. This could account for the
variety of delayed organic lesions provoked by DARBKS, depending on the route of adminis-
tration.

1310

Triedman, R.S.; Metzger, H.; Hsu, K.C.; Rothenburg, M.S.; Seegal, B.C.; Utquhart,
J.A. 1962. Studies of the mechanism of experimental nephritis ".th fluorescein-labeled
antibody: I. Localization and persistence of injected duck an-, -rat-lung serum during
the course ol rephritis in rats. Amer. J. Pathol. 41:95-117.

Duck antiserum to rat lung produced nephritis in rats similar in course and histologic
Sfeatures to that which has followed the injection of other nephrotic antisera. The neph-

S rotoxic duck globulin localized primaily in the glomeruli and persisted there during the

entire period of observation up to 259 days. The amount of duck antiglobulin to rat lung
bound an the gloneruli was relatively greater when the initial nephritis was severe but
diminished gradually with time to about 10 per cent after 8 months. Duck globulin was
found in the lungs of only 3 rats injected with duck antiserum to rat lung. Cells of the
reticuloendothelial system, particularly those in the spleen and adrenal, contained small
amounts of duck globulin i- to 5 months after injection. Localization of duck antiseram
to rat lung in glomeruli of the rat initiates nephritis, and progression of the disease
may result from persistence of foreign globulin in the glomeruli.

1320

TWhite, R.G. 1957. Discussion on autoimmunity and thyroiditis. Proc. Roy. Soc. Med. 50:

V 953-954.

In the study of 'Hashimoto disease lymph nodes were examined by FA. Specific antibody was
demonstrated in reticuloendothelial cells located im the peripheral lymph sinuses of the
nodes.

1330

White, R.G.; Marshall, A.HoE. 1962. The autoinaune response in nrasthenia gravis.
1uncet 2:120-123.

A series of eases is presented. RA wms used to de+strate antib+diest
A relationship between ryasthenia and systemic lupus erythematosus is suggested.
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Wood, C.; White, RlG. 1956. Expertmental glomerulonephritis produced in mice by sub-
cutaneous injections of heat-killed Proteus mirabilis. Brit. J. Exp. Pathol. 37:49-59.

Acute or subacute diffuse glomerulonephritis was produced in about 50 per cent of mice by
repeated subcutaneous injections of heat-killed P. mirabilis continued for 2 to U weeks.
Using fluorescein-labeled antibody, antigenic maleralfrom P. mirabilis was found to be
localized in the glomerular cells. After a single subcutaneous dose, antigen persisted
for at least 3 weeks in glomeruli. It is suggested that the localization of bacterial
antigen in glomerular cells may be causally related to the production of nephritis and
that this localization site is related to the type of glomerulonephritis producel in mice,
which resembled Ellis type 1 nephritis in man.

I
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III. BLOOD: CELLUIA•. COMPONIENTS

A. ERYTHROCYTES

1350

Clayton, R.M. 1959. Changes in the antigenic constitution of members of groups of cells.
Exp. Cell Res. Suppl. 7:275-278.

A method of detecting tissue cells with homozygous reactions for blood group substances in
the tissues of heterozygous individuals is described. Such cells tend to occur in clus-
ters. The method may serve to compare the numbers of modified cells in different tissues
of the same individual.

136o

Cohen, F.; Zuelzer, W.W.; Evans, M. 1960. Identification of blood group antigens
and minor cell populations by the fluorescent antibody methoal. Blood 15:884-900.

It is possible to produce fluorescence of erythrocytes as the result of specific antigen-
antibody reactions of various blood group antigens. Factors A and B, a variety of Rh an-

tigens and Kidd, have been demonstrated with this method. The method discriminates be-
tween Al and A2 cells. More antibody must be attached to the red cell for fluorescence
than for agglutination. The relative paucity of antigenic sites of Rh substance compared
•ith A and B antigens is reflected by the difference in intensity of staining. The fluor-
escent antibody technique has been used successfully for the demonstration and quantita-
tion of minor cell populations in both in vitro mixtures and in vivo. Injected Rh-posi-
tive erythrocytes were demonstrated in the blood of an Rh-negative volunteer during a
period of twenty days. Fetal Rh-positive erythrocytes were demonstrated in several Rh-
negative women, both with and without antibody, in the last trimester of gestation.

1370

Cohen, F.; Zuelzer, W.W.; Evans, M. 1960. Identification of erythrocyte blood group
antigens, and the demonstration of minor cell populations with fluorescent antibodies.
Federation Proc. 19:69.

Demonstration of blood group antigens in erythrocytes by specific fluorescence was achiev-
ed by treating wet preparations of red cells with fluorescein isothiocyanate-labeled an-
tibodies. Groujp A and Group B antigens were demonstrated by the direct method using cou-
led human anti-A and anti-B sera. Al variety of Rh antigens and Kidd were demonstrated
by the indirect method, in which red cells were sensitized with their specific incomplete
zntibody and then treated with labeled rabbit antihuman globul-in. Low intensity of flu-
orescence with these weaker antigens was nevertheless specific because it could be shown
that under the conditions emnployadl, green fluorescence was an all-or-none reaction and
controls showed no fluorescence. The method has been used to identify and quantttate
minor cell populations in artificial mixtures; e.g., gro p A cells in group 0 cels, Rh-
positive cells in Rh-negative cells, in ratios up to 1:100,000. Injected Rh-positive
erythrocytes were demcms ,'rated in the blood of an Rh-negative volunteer for as long as
three weeks. Fetal Rh-_'ositive red cells were dezionstrated in several Rh-negative women
with and without antibody, in the last trimester of preqgnancy. The method is being usee_
to study mechanisms of isoimmunization.

-A-
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Glynn, L.E.; Holborow, 5.J.; Johnson, G.D. 1957. The distribution of blood-group
substances in human gastric and duodenal mucosa. Lancet 2:1083-108p-.

Conjugates of fluorescein isocyanate with antI -A, anti-Le a, and anti-H sera have been
used to identify blood-group substances In gastric and duodenal mucosa obtained from
group A, group AB, and group 0 persons undergoing partial gastrectomy. The patterns of
distribution of A, Le a, and H substance in different parts of the mucosa -and the differ-
ence between secretors and nonsecretors are described.

1390

Hasebe, H. 1962. Identification of blood group antigens A, B, and D RHO on human eryth-
rosctes by the fluorescent antibody technique. Jap. J. Legal M1d. 16:311-324. In Jap-
enese.

FA was used- to detect blood group antigens in tissue, cells, blood stains, and human se-
cretions. Erythrocytes c-uld be specifically stained bty a tube method or smear. Results
Waia best by a three-step technique described. igher-titered sera gave superior results.
Optimum teraperatjres and reaction times were determined. Saline was the best suspending
medium for A and B 4itigeigai and 10 per cent bovine serum albumin was best for the D an-
tigen by both atain methodD and, bogt for smears for A and B antigens. Absorption of sera
;r--Lh ery-thinyt@a was the best way to reduce nonspecific fluorescence.

1400

Hasebe, :. 1962. Determination of ABC blood groups in human blood stains by the fluor-
escent antiady t rImirqe. Jap. J. Legal Med. 16:325-329.

Speif-c FA staining was seen hen. applied to dried blood crusts.

1410

Holborow, E.J.; Brcwn, P.C.; Glynn, L.E.-; Hawes, M.D.; Gresham, G.A.; O'Brien, T.F.;
Coombs, R.R.•. 196c. The distribution of the blood group A antigen in human tissues.
Brit. J. Exq. Pataic. 41:430-437.

nie distribution of the blood group A antigen in a variety of human tissues has been stud-
ied by two methods - the mixed agglutination method, using human immune anti-A serum, and
the Coons fluorescence method using a conjugate of rabbit antiserum tc human A substance.
Good agreement in results was found between the methods, which show that the A antigen is
widely distributed 'In human tissues, principallj in epithelial tissues and in vascular
erdothelium.
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1420

Jankovic, B.D, 1959. Specific staining of red cell antigens by the use .f fluorescein-
labelled antibody. Acta Haematol. 22:278-285.

Procedures showing that A, B, AD. and Rh-positive red cells can be specifically stained
with fluorescent antibody are described. Evidence was found for the importeance of a
quantitative relationship between antigen and antibody involved in the reaction.

1430

jankovic, B.D.; Arsenijevic, K. 1959. Histochemical demonstration of A and B antigens
in platelets. Nature 183:695-696.

The authors reported the methods and results in specific stainirg of unfixed platelets
using fluorescent antibody. The fluorescent antibody technique would be successful in
inmmnohaemotology.

144o

Kaplan, M.Ho 1957. Inmunofluorescent reactions of human sera with iso-antigens in hu-
man heart tissue: AB blood group substances and cardiolipin: Evidence of a thermolabile
antibody to cardiolipin associated with inflammation. Federation Proc. 16:1798:419.

Blood group iso-antigens A and B were localized in capillary 'lls. , endothelium, adventi-
tia of blood vessels, and the connective tissue strima. Specificity was confirmed by ab-
sorption of reactive sera with heart tissue homogenates or packed red cells of the homol-
ogous blood group. A second antigen in heart tissue was reactive with Wassermann-positive
sera. This staining reaction was localized mainly with-rn the sarcoplasm of the myocardial
cell, particularly between the ryofibrils and adjacent to the cell membrane, with only
traces of staLning present in the connective tissue stroza and blood vessels. Absorption
of such sera with beef cardiolipin reduced staining, and absorption with human heart
tissue homogenates prevented staining. This sarcoplasmic pattern of stain-ing was observed
also with acute-phase sere from patients with rheumatic fever, rheumatoid .rthritis, and
subacute bacterial endocar-ditis. In such sera, a thermolabile complementfixing antibody
for beef cardiolipin was found and could be quantitated after decomplementing the sera
with an immune precipitate. The titer correlated with the sedimentation rate ead
C-reactive protein and may reflect acute inflamtion.

1450

Konda, S.; Yamada, A.; -ukase, M.; Hamashima, Y.; Kawamura, M. 1961. T'he demonstra-
tion of incomplete antibody in autoi==ne hemolytic anemia by the fluorescent antil .nuna
globulin serum technique. Acta Scn. Mad. Univ. Kioto 37:84-89.

Specii'i flucre-sce-nt .A-- -~tratd 'It,

autoiim!ne hemolytic anemia using the antihuman globulin serum conjugate with fluores-
cein. This fluorescent membrane seemed equal in quality to that visualized aro-rwd A
erythrocyte agglutinated with heterogeneous specific anti-A serum. In three cases of
autoimmune hemolytic anemia the fluorescent membranes were demons-rated before prednis-
oione treatment but extinguished after the treatment, despite their reraining positive

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ -- '-W-



in direct Ccombs test. The mechanism of quenching is still obscure. Fluorescence could
not be v4.sualized around C erythrocytes agglutinated by pan-erythrocyte agglutinin.

7 2;.460

Lee, R.E.; Vazquez, J.J. 1962. Immunocytochemical evidence for transplacental passage
of erythrocytes. Lab. Invest. 11:580-584.

Evidence is presented for the transplacental passage of human erythrocytes from the mother
to the baby and vice versa. Minor cell populations were detected by use of the fluores-
cent antibody technique in eight newborns and two mothers. The significance of these
findings is discussed as they relate to immunologic tolerance.

1470

14arquez, M.H.; Sotelo, S.J. 1961. Fluorescent antibodies of the human blocd groups.
Prensa Med. Max. 26:303-304.

Using FA, it was possible to demonstrate the site of action of the natural antibodies of
the human blood groups on red cells. The site of action is the surface of red cel!.,; that
are homologous with the antibodies in autoimmune anemias.

1480

Reed, T.E. 1961. Variable specificity of an anti-A serum labelled in three different
ways. Acta Haematol. P5:355-360.

An anti-A serum from an inmaunized group B Luale was labelled, separately, with tritium,
iodine 131, and fliiorescein. Agglutination specificity for A red blood cells was re-
tained in each case. Autoradiography with the tritiated anti-A and the iodinated anti-A
failed to distinguish between Al and 0 cells, horever. Counting the genmm emission of
the iodinated anti-A indicated a relative uptake of antiserum of 2.3:1.6:1 for Al, B,

and 0 cells for one set of experimental conditions. These results suggest that non-anti-
bodyr protein adsorbs onto red Z-elli,'. Fluorescein labelling of whole cells, in contrast,
was specific: A cells fluoresced brightly and B and 0 cells remained dark. A variable
proportion of B or 0 stromata, however, fluoresced after incubation with the fluorescein-
ccnjugated anti-A. It is not knowr why fluorescein labelling is more specific than trit-
ium or iodine labelling or -why svromath lebel nonspecifically with fluorescein but whole
cells do not.

1485

Shabani, S.; Southam, k.L. 1962. Inmnoflucrescent study of the ABO blood group anti-
gens in human speratozoa. Amer. J. Obstet., G(mecol. 84:660-666.

The presence of blo•o gr anp _ntigens A or B ,on h•m"n spernatozoa was demonstrat!ed with
FA, Spermatozoa carry a sinj1e ABO blood group antigen on their surfaces.
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149o

Szulman, A.E. 1959. Histochemical distribution of blood group antigens A -and ? in hu-
man tissues. Federation Proc. 18:2008:509.

Human blood group substances A and B have been mapped in homologous human tissues by
appropriate fluorescein-labelled humnu" hyperimmune antisera epplied to frozen sections
of surgical and autopsy material. The specific antigens were found in three generai
locations: in the cytoplasm and secreti.ns of cells of mucous glands, in the cell walls
of vascular endothelium, and in stratified epithelia! cells. Mucus-secreting cells con-
taining antigen were found in the salivary and esophageal glands, in the gastric, duo-
denal, and enteric mucosa excluding the colon, in the Brunner glands, and in the rmicus-
secreting glands of the trachea, bronchi, and uterine cervix. In the pancreas the acinar
cells contained large amounts of antigen in their cytoplasm, as did the secreticns in the
lumina of acini and ducts. The stratified epithelia showed good outlining of cell walls
in the malpighian layer, well illustrated in the skin and esophagus. Transitional epi-
thelium of the urinary tract, extending up into the cuboidal epithelium of the renal
collecting tubules, also contained antigen. The vascular system was remarkable for the
constancy of its content of antigen in the cell w-alls of the endothelium. Specificity
was established by controls.

1500

Szulman, AX. 1960. The histological distribution of blood group substances A and B
in man. J. Exp. Med. 11:785-799.

FA was used to map histologically blood group antigens A and B in human tiszues. A, B,
and AB subject tissues were studied. Group 0 tissues were negative controls. Subject
secretor status was determined. Secretor or non-ecretor status governs antigens associ-
ated with mucous secretions in most locations. Widespread antigen was demonstrated in
the malpighian layers, transitional epithelium, and the basal and contignous layers. Lo-
calization was also in the cell walls of endothelium of capillaries, veins, arteries, and
sinusoidal cells of spleen.

1510

Szulman, A.E. 1962. The histological distributior. of the blood group substances in man
as disclosed by imnunofluorescence: II. The H antigen and its relation to A and B an-
tigens. J. Exp. Med. 115:977-996.

The H antigen was mapped out bý immunofluorescence in human tissues fromn individuals of
the various groups with the ABO system, both secretors and nonsecretors. Distribution
of the antigen can be summarized: Cell walls of endothelium in the cardliovascular sys-
tem; cell walls of stratified epithelia; skin, non-cornifying squamous stratified mem-
branes, and t__nsitiona-l epithelia: mucus produced in secretor ir.dividuals and a few
special areas in nonsecretors. In secretions and excretions, the antigen is distributed
in the pancreatic and sudoral areas independent of secretor status, and in mznim.ry and
uterine tissues, as governed by the secretor makeup. The distribution of the H antigen
is most fully represented in tissues of group 0. It follows an over-all universal pat-
tern, characteristically modified in nonsecretors. Within this pattern, in tissues of

Pep
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the non-O-groups, the complement of the H substance in its various forms wanes in a man-
ner consistent with the hypothesis that it serves as a substrate for the Al, AP, B genes,
exerting their action with different degrees of efficiency.

1520

Wartman, W.B.; Tenczar, F.J. 1961. Specific staining of red cel. antigens by use of
fluorescent antibody, p. 362-363. In The year book of pathology and clinical pathology,
1960-1961 Series. Year Book MedicaPlPub., Chicago.

This article describes the use of FA for staining red blood cell antigens.

1530

Whitaker, J.; Zuelzer, W.W.; Robinson, A.R.; Evans, M. 1959. The use of the fluor-
escent antibody technique for the demonstration of erythrocyte antigens. J. Lab. Clin.
Med. 54:282-283.

It has been shzwn that pretreatment of the red blood cells with chelating agents and ag-
itation during the staining process intensifies the specific fluorescence of the erythro-
cyte membrane. Versene diminishes or abolishes the Coombs test on sensitized cells but
his no effect on unsensitized cells.

Yamasawa, K. 1962. Blood grouping of saliva and semen stains by the use of fluorescein-
labelled antibodies. Jap. J. Legal Med. 16:238-241.

ABO blood groups may be identified in these specimens with FA. Simplicity may make this
selective electrophoretic elimination of unbound antibodies widely applied in medico-
legal examinations.



B. L .'UtKCOCiT'2,;

1550

Bedarida, G. 1962. Use of fluorescent antLglobulins in research on antileukozyte ant:-

bodies. Riv. Emoterap. Iamnunoematol. 9:2:95-IlL. In Italian.

This is a methods review. NonspecIfic fluorescence reduction is d'scussed.

156o

Cochrane, C.G.; Weigle, W.O.; Dixon, F.Jo 1959. Localization of antigen in the
vasculitis cnd its removal by leukocytes. Federation Proc. 18:2206:562.

In .qrthhas reactions, the antigen rapidly localizes in the walls of affected blood vessels,
in part, within le-Lkocytes. Arthus reactions were induced with bovine albumin, BSA, in
both control and rabbits treated with nitrogen mustard, HET2, to eliminate circulating
polymorphs. In the absence of polymorphs, the BSA antigen was depoSi4ed within the wails

of small vessels, usually beneath the intima. The BSA persisted for 48 hours in 11 of 13
cases; in control rabbits antigen persisted in the polymorph-infiltrated vessels in only
two of ten rabbits. Persistence of' antigen in polymorph-depleted rabbits was not due to
the direct action of HN2 on the vessels. Leukocytes removed from Arthus reactions were
found to contain sharp granular cytoplasmic fluorescence representing both BSA an.igen
and rabbit globulin. This was noted in many but not all polymorphs and in occasional
mononuclear cells. Niormal leukocytes did not contain these granules, and other fluores-
cent antibody solutions failed to show the granular fluorescence. These studies indicate
that antigen and antibody react within vessel ialls in the Arthus vasculitis and suggest
that leukocytes, especially polymorphs, are instrumental in the removal of antigen.

1570

Cochrane, C.G.; Weigle, W.O.; Dixon, F.J. 1959. The role of polymorphonuclear Jleuko-
cytes in the initiation and cessation of the Arthus vascu itis. J. Exp. Med. !10:481-494.

.e role of polymorphs in the Arthus-type hypersensitivity vasci•litis has been studied.
Polymorphs were found to p) v an essential role not only in prcducing the inflammatory
vasculitis, but also as in:trmnental in ridding the damaged vessel of the antigen, prob-
ably by means oi proteolytic catabolism at the inflammatory site. A temporal relation-
ship between the disappearance of antigen from the damaged vessels and a decrease in in-
flammatory reaction was found. The earliest localization of antigen and its associated
rabbit globulin in the Arthus vasculitis was found beneath the endotheiium of small ves-
sels. Sorkin and Boyden reported the catabolism of antigen in the presence of antibody
by mononuclear cells obtained from the peritoneal cavities of gufinea pigs. The antigen
molecule was actually broken down by the mononuclear cells.
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Daems, W.Th.; Oort, J. 1962. Electron microscopic and histochemical observations on
polymorphonuclear leukocytes in the reversed Arthus reaction. Exp. Cell Res. 28:11-20.

Granulocytes in the reversed Arthus reaction provoked with a bovine albumin-ant-lbovine
albumin or a ferritin-antiferritin system were stud-.ed with the electron microscope and
by means of enzyme histochemistry. The cells showed large intracytopla:mic electron-denze
lumps, consisting of antigen-antibody precipitate, as could be demonstrated in the fer-
ritin-antiferritin system. Furthermore, granules and mitochondria dl appear from the cy-
toplasm, and the cells often show a vacuole situated underneath the nuclear membr-ane.
These changes are discussed in relation to the findings in the literature. Part of the
reaction is attributed to direct antigen-antibody interaction.

1590

Danaher, T.H.; Friou, G.J.; Finch, S.C. 1957. Fluorescein -labeled antiglobulin test
applied to leukocyte imnunology. Clin. Res. 5:9.

FA was used to study mechanisms of leukocyte antibody reactions. Fluorescein isocyanate-
labelled antihuman globulin rabbit serum and antirabbit globulin chicken serum were pre-
pared and absorbed with normal human erythocytes. Staining and observation of normal
human leukocyte smears indicated that heterologous antibody localized principally In leu-
kocyte cytoplasm. Upon repeated absorption of labelled serum with leukocytes, titer com-
parisons of FA staining, Coombs titer, and glnbulin precipitation were made. Titer losses
correlated. Other muimalian leukocytes fluoresced with antihuman rabbit conjugate only
after prior incubation with normal human seram. Human globulin is present in or on nor-
mal human leukocytes, and human globulin firmly adheres to many types of heterologous
leukocytes.

16o0

Duheille, J.; Herbeuval, H.; Bellut, F.; Badonnel, Y. 1962. TIMmmofluorescent demon-
stration of the factors of anti-leukocyte sera. Compt. Rend. Soc. Biol. 156:2093-2099.

The application of direct and indirect FA to the iimmnology of leukocytes is described.
These meihods are particularly useful for lupius erythematosus.

161o

Herbeuaval, R.; Herbeuval, H.; Duheille, J. 1962. Fluorescence and imminofluorescence
in blood cytology. Strasbourg Med. 13:621-626. In French.

Applications of fluorescence microscopy and FA in the study of white cell concentrations
for evidence of cancer are discussed. A review of the results of other workers and those
of the authors is presented.

- . . . _
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Jankovic, B.D.; Arsenijevic, K. 1959. The demonstration of ar-ti-leukocyte antibod'e., 'in human and rabbit imum.ne scram by means of fluorescent antibody tecimique. A"cre
Haematol. 21: 387-393.

Investigations of human and rabbit immune sera for the presence of anti-leukocyte anti-
b••dies by means of indirect fluorescent antibody "nave shown that it may be usefully ap-
plied in im-,nohaematology.

1630

Jankovic, B.D.; Lincoln, T.L. 2959. The demonstration of Rh entigen in human leuko-
cytes. Experientia 15:61.

D antigen may be detected in white cells from Rh-positive persons by means of the fluor-
escent antibody technique. The staining technique consist: of three steps: Incubation
of leukocytes with anti-D serum, exposure of sensitized white cells to chicken antihuman.
globulin serum, and staining with antichicken globulin fluorescein conjugate. The leu-
kozytes from Rh-positive and Rh-negative persons were investigated. The controls were
wasbed cells, examined for autofluorescence; leukocytes directly exposed to fluorescein
conjugate; sensitized white cells stained with fluorescein conjugate; and leukocytes
treated with chicken antihuman globulin serum and incubated in normal human serum that
did not contain anti-D antibody. A Reichert fluorescent microscope equipped with a high-
pressure mercury vapor lamp and darkfield condeaner was used. The photographs were taken
on Agfa Fluorapid film that is particularly sensitive to yellow-green light. Positive
resilts are obtained only with leukocytes from Rh-positive persons.

164o

Jankov:c, B.D.; Lincoln, T.L. 1959. The presence of Rh antigen in human leukocytes as
demonstrated by the fluorescent antibody technique. Vox. SPng. 4:119-126.

Using a three-step indirect fluorescent antibody technique, normal and myeloid leukocytes
from Rh-positive persons were found to contain D antigen.

gw mil
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C. *-IATELETS AV4 IGAMRYOCYTES

Lluheille, J.; Herbeuval, R.; Herbeuval, H. 1962. Diagnosis of megakaxyobaZts by

immnofluorescence. iNouvelle Rev. Franc. Hemntol. 2:621-625. In French.

Antigenic elements of megakaryocytes and platelets were identified. The advantages of
the method are specific identification of abnormal blood elements and avoidance of diag-
nostic errors.

1660

Herbeuval, H.; Duheille, J. 1961. Immnnofiluorescent Ident.I ficatAon of mxegakarjocytes
circulating in the blood. Compt. Rend. Soc, Biol. 155:2166-2170. in French.

Through antiplatelet imnunofluorescent staining of the blood elements obained from cell
concentration, it was possible to spezifica-_l3y identifyr megakaryocytes. Confusion with
other elements was avoided.

i670

Humphrey, J.H. 1955. Origin of blood platelets. Nature 176:38.

Apart from polymorphonuclear leukoc)-tes, which had a bluish-grey fluorescence, the m.ly
cells in the smears that fluoresced were megakaryocytes, and these had the apple-green
color of the flucrescein-coupled proteins. In smears treated with normal rabbit globulin
conjugated with fluorescein, the polyrqorphonuclear leukocytes appeared the same, but meg-
akaryocytes were unstained. Megakaryocytes m=st therefore share with platelets some char-
acteristic unique antigenic structure, exd this fact may be regarded as direct evidence
of their relationship.

1680

Silber, R.; Benitez, R.; Evelani, W.C.; Akeroyd, J.H°; Dunne, C.J. 1960. The appli-
cation of fluorescent antibody methods to the study of platelets. Blood 16:958-957.

Through the use of FA, it is possible to detect the antigen-antibody reaction between
platelets and heterospecific antiserum, but no antigen-antibody reaction between normal
human platelets and sera from patients with idiopathic thrombocytopenic purpura could be
demonstrated. The method permits the histologic localization of platelets in splenic
tissue. Although serum proteins can be easily removed from platelets by washing, there
is an intimate association with fibrinogen, so that this protein is still not removed
from platelets after 10 waszings in saline.
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Sokal, G. 1962. Studies of the morphology of blood platelets and their viscous metamor-
phosis using fluorescent -ntifibrinogen and antiplatelet a-ntiserum. Acta Haematol. Basel
28:313-325.

The morphology of platelets and their viscous metamorphosis were studied w'ith two differ-
ent fluorescein-conjugated anntisera. One antiserum was specific -cor humean fibrinoaen,
the second was against platelets from a case of congenital afibr..nogenemia. The second,
when tested in im~anoelectrophoresis, failed to react with fibrlno:en. With platelet ex-
tract it developed a single precipitation line of beta 2 mnotil" ty, which could not be de-
tected in plasma. Both antise. , when tested or, bone marrow smeears, showed snecific a' -
finity for the cytoplasm of megakaryocytes. Fibrinogen could als• be demonstrated to
occur inside platelets, where it could be shown to condense vithin the center of those
elements and their agglutinates during the process of viscous meta-morp,•osis. The
fibrinogen-free hyalcmer was shown to be responsible for the fcrmation of pseudopoda
that were gradually resorbed after the plazelet -agglutintes had become incorporated
into the fibrin meshwork. Platelet fibrinogen thus -ppeared to serve as a lately formed
but lasting cement linking the platelet agglutinates and provir•- supportir centers
for the Plasma fibrin fibers.

1700

Sprague, C.C. 1961. The use of the fluorescent antibody technique Tn the detection cf
platelet antibodies, p. 689-6) 7 . In S.A. Johnson, R.W. Monto, j.W. Rebuck, and R.C. jorn,
ed., Blood platelets. Little Brown, and Co., Boston.

Antisera to rat globulin and human platelets were prepared in rabbits and conjugated with
fluorescein isothiocyanate. Specific staining of platelets and megakaryocytes was ob-
served. Absorption experiments established comnon antigens between ne•akary-ocytes andplatelets. The direct FA method was preferred

1710

Vazquez, J.J.; Lewis, J.H. 1960. Inmmnocytochemical studies on platelets: The demon-
stration of a comn antigen in human platelets an.ri megakaryocytes. Blood 16: :)6-974.

By means of fluorescent antibody it was possible to demonstrate a ccmnon a-zJigen1-! str.uc-
ture in human platelets and megakaryocytes, both in nonthrcmbocytcpenic evases and in cases
with idiopathic thrombocytopenic purpura. Direct evidence for a marked -. cruase in the
number of platelets in spleens of two cases of idiopathic th-rombocytoper.ia 43 e. .e he "n
pathogenic significance of this finding is discussed. The fluorescent ant-body technique
is a valuable tool for chemical and morphologic study of platelets and mega.karyccytes i.n
both tissues and smears.

I
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IV. BLOOD: PLASMA PEPCYEINS

A. ORIGIN AND DISTP.IhJTION

1720

Askorias, B.A.; White, R.G. 1956. Sites of antibody production in the gul.nea pig: The
relation between in vitro syntheses of anti-ovalbumin and gamma globulin and distribution
of antibody-containing plasma cells. Brit. J. Exp. Pathol. 37:61-74.

Foot-pad injections 'n guinea pigs using ovalbumin in Fruend adjuvant were made. Subse-
quentlzy, tissues were e-mmined for antibody-containing plasma cells mid incorporation of
C14-glycire into garmia globulin in vitro. The cn-site granuloma and poplitcal l-amh node
were relatively inactive for in vitro anti-ovalbimin production. Remote lyrkph nodes were
bighly active in the incorporation of C14-glycine anto the anti-ovalbumin, highest activ-
ity being in the contralateral -flank. Of other organs examined, only spleen and bone
marrow were aLso active. A good correlation was found between numbers of antilbody-con-
taining plasma cells and tissue ability to form anti-ovalbumin in vitro.

1730

Baney, R.N.; Vazquez, J.J.; Dixon, F.J. 1962. Cellular proliferation in relation to
antibody synthesis. Proc. Soc. Exp. Biol. Med. 109:1-4.

A technical approach for the stud,, of the kinetics of antibody-producing cells is pos-
sible by combination of autoradiograpl -, ,d the fluorescent antibody technique. Results
show that: Almost all antibody-containing cells present by day 4 of a secondary responze
are newly formed cells arising from mitotic division of precursor sometime after anti-
genic stimulation; most plasma cells do not arise by direct, non-mitotic differentiation
flom lymphocytes; and functiowally differemtiattd antloody-containing cells can divide.

1740

Baraugh, B.D. 1957. Site of production of antibodies. Indian J. Med. Sci. 11:917-938.

This is a review of l-terature on ontibody production sites. The author briefly mentions
the use of fluorescein-labeled antibody as a histochemical reagent in determinin• the
source of antibody.

1750
Bardawil W.A. ; Toy, B.L.,; Hertig, A.T. 1958. Localization of h c[oogous plasm pro-

teins f.n the human placenta 1y fluorescent antibody. Amer. j. 0bstat. Gynecol. 7?:708-
717.

Normal and abnormal human placentas, as well as specimens of hydoatidifcL-m mole and chor-
iocarcinona, have been slurveyed for homologous plasm albumin and globulin, by the fluor-
ascent antibody tec'hnique. Protein has baen found broadly dispersed thaoughout the stro-
ml gr-und substance of the villi, decidual, and cord, as well as In the intervilluas
sp-,ces. Slight specific localization has been noted in the trophoblastic Cytoplasm, but
not within nuclei. Syrncytial knots have sho.n somewhat higher levels C.f cytoplasmic

IR
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i protein accavl!ation. Albumin and ganm globulin exhibited similar distribution, and
all placental material, including that from a case of erythroblastosis fetalis, presented
similar topography. Syncytial masses in the choriocarcinoma revealed intracytoplasmic
localization, but tl-e mole showed a general diffusion through the vesicular stroma. The
findings do not indicate synthesis of blood protein by the human placenta, but rather
point to a transfer of maternal albumin and globulin across the syncytium, perhars by
pinocytosis and subsequent discharge into the villous stroma.

176o

Barnes, F.W., Jr.; Edgerton, M.T., Jr. 1960. Deposition of host serum proteins in
homografts. Bull. Jchns Hopkins Hosp. 106:250-°.51.

In this study fluorescent antibody was used to study frozen sections of homografts and
auto- or iso-transplants. Collagen bundles of the dermis and some epidermal cells stained
specifically in the hcmografts but not the other transplants. It was concluded that the
constituents of the host serum invaded the homograft by 48 hours in a specific reaction.

1770

Barnes, F.W., Jr.; Seip, W.F.; Burch, C.C., Jr. 1962. Deposition of gam globulin
in homografts. Federation Proc. 21:38.

Earlier work showed that host serum protein accumulates in the skin hunngraft of the
guinea pig, beginning prior to the 48Vh hour. Application of fluorescent techniques to
isolated gamma globulin of rabbit antisera, obtained by injection of highly purified
guinea pig serum albumin and gazu globulin, has now shown deposition of host gamm glob-
ulin in 2-day, 5-day, and second-set skin hcmografts in the guainea pig. This finding is
not given by normal skin, autograft, or isograft. The gamma globulin is present in epi-
dermis and in collagen bundles of dermis. The amount of deposition of gamma globulin was
estimated. Factors explored in determining specificity of the antisera and variables in
accurate use of fluortzscent technique are discussed. The results are those predicted
by a new recently announced theory of antibody formation and certain adO'tions to the
theory are made through the work reported here. This work was supported by a grant from
the National Institutes of Health.

1.780

Burkl, W.; 5Soiwab, F. 1959. Histological and inimmohistological demonstration of local
antibody product.ion in the cornea. Arch. Ophthalmol. 161:168-184.

Results of earlier serological studies suggested that intracorneal application of antigen
leads to direct production of antibodies in the cornea. it may be demonstrated histolog-
ically that the influence of antigen elicits numerous plasma cells in the cornea, in ad-
dition to i tlanmntory irritation forms of corneal cells. The plasma cells contain the
antigen, as 6emonstrated immunohistologically by the layering method. Whether or not a
noncellular antibody distributicn exists, une associated with the basic substance could
not be established.

7~~4 ~ -
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1790

Burtin, P. 1960. A study of serum proteins related to inmunity and their cellular
origin, p. 213-226. In Ciba Symposium of Cellular Aspects of Immunity. Little, Brown
and Company, Boston.

The cellular origin of gamma and beta globulins was studied. It was assumed that beta
2 globulins arise in plasmocytes and other cells like the gaimna globulins. Beta 2
hjlobulins were localized in the spleen and ganglia.

2.800

Chiappino, G.; Corbetta, L. 1962. The synthesis of ganmm globulins in the human pal-
atine tonsil: Immunohistochemical research with fluorescent antibodies. Arch. Ital.
Otolog. Rinol. Laringol. 78:6:88h-894. In Italian.

FA was used to study palatine tonsils removed from patients between 5 and 55 years old.
synthesis of gamma globulin was studied. Modifications in the transition of gamma globu-
lin were seen between infancy and adult and also between adult and advancing age. Ganmm
globulin was actively synthesized up to the pre-senile age. Antibodies produced by the
germinal centers of the lymphatic follicles pass into the crypts.

1810

Coons, A.H. 1959. Some reactions of lymphoid tissues to stinalation by antigens, p. 113-
129. In The Harvey Lectures, 1957-1958, Series LIII. Academic Press, New York.

A brief review is presented of the key facts about antibody formation, describing the main
features of the antibody response as reflected in the serum and in the local lymph node.
Fluorescent antibody technique is included as a method of obtaining morphological informa-
tion concerning the fate of injected antigen and the detection of antibody in individual
cells.

1820

Coons, A.H.; Leduc, E.H.; Connol2¥, J.M. 1955. Studies on antibody production:
I. A method for the histochemical demonstration of specific antibody and its application
to study of the hyperimmine rabbit. J. Exp. Med. 102:49-60.

The specific histochemical demonstration of antibody in cells and parts of cells is de-
scribed. It is a two-stage inmnnologIcal reaction on frozen sections of tissues: Reac-
tion between antibody in the tissue and antigen applied in vitro, and the detection of
are-s where this antigen has been specifically absorbed by a precipitin reaction with
fluorescein-label.ed antibody. Fluorescence microscope examination reveais the yellow-
green fluorescence where a precipitate has formed. A study of the hyperirnune rabbit on
the first few days after the last of a series of intravenous antigen injections reveals
that antibody agan�st human globulin or ov lbumin is present in groups of plasma cells
in the red pulp of the spleen, the medullary areas of lymph nodes, the submucosa of the
ileum, and the protal connective tissue of the liver. Because of nonspecific reactions,
the bone marrow could not be examined. Small amounts of antibody vere occasionally vis-
ible in cells in the lymphoid follicles of the spleen and lymph nodes. 4

2



Curtain, C.C. 1959. Possible sites of macroglobulin synthesis: A study with fluores-S• cent antibody. Australasian Ann. Med. 8:143-150.

This paper describes experiments on the localization of macroglobulins by the fluorescent
antibody technique in the tissues of two patients, one showing Mikulicz syndrome anid the
other suffering from qrelcma. The first patient had the macroglobulin in large quantities
in mature and immature plasma cells in the bone marrow. The macroglobulin was a product
of a plasmacytosis reactive to the pathological process in the parotid gland. The second
patient had both a macroglobulin and a myeloma globulin in his serum. Fluorescent anti-
body studies suggested that these two abnormal proteins originated in different plasma
cells in the bone marrow that were, however, morphologically identical with orthodox
staining. Neither protein could be demonstrated in frozen sections of other tissues ob-
tained at autopsy.

1840

Dixon, F.J.; Weigle, W.O.; Vazquez, J.J. 1961. Metabolism and mammary secretion of
serum proteins in the cow. Lab. Invest. 10:210-237.

Althoagh the cow udder incorporates serum proteins, especially gamma globulin, into the
lacteal secretions, the colostrum contains ganma globulin at 100 times the albumin con-
centration. Heterologous and autologous gamma globulins are concentrated similarly.
The amount of ganmE globulin in the colostrum approximately equals the amount that dis-
appears from the serum at parturition. During the early part of the dry period, a hyper-
gammaglobulinemia is present, but when the colostrum is formed, an antepartum hypogmma-
globulinemia appears. Lactation loss of ganm globulin is about 10 per cent of the total
gam globulin loss normally, but may exceed catabolic loss during colostrum formation.
The acinar epithelium of the udder apparently transports serum proteins, but little gamma
globulin is formed in the udder. During the colostrum formation the acinar epithelium is
a serum protein carrier, but during lactation it produces proteins.

1850

Engelhardt, G. 1958. The locali'ation of antibody formation. Deut. Med. Wochensch. 83:
* 20:877-88o. In German.

This is a brcad review and cozmnent on localization of antibody formation and the tech-
niques used to study this phenomenon. As a portion of this paper, imiunohistochemical
studies are reviewed. Plasma cells were indicated as antibody-pro,.ucing sites by thbis
technique. Quantitation of antibody was not possible.

186o

Feldman, C.A. 1960. Cellular sources of gSmma globulin. Marquette Med. Rev. 26:30-33

A brief review of the literature concerning cellular sources of antibody and gaem glob-
ulin has been prepared. Preliminary experimental procedures regarding the cellular
sources of ganm. globulin in the rabbit are described. Cells similar to the lymphocyte
and plasma cell, together with their common precursor cell, contain and probably manufac-
ture gamma globulin in the rabbit.

sI
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1870

Gitlin, D.; Craig, J.M. 1957. Variations in the staining characteristics of human fi-
brin. Amer. J. Pathol. 33:267-283.

Fibrin clots were prepaxed from purified fibrinogen and thrombin, either alone or with
additional plasma proteins. Sections from these clots reacted specifically with fluor-
escein-labeled rabbit antihuman fibrin but reacted negatively when fixed, embedAed in
paraffin, sectioned, and stained by three independent standard histologic procedures:
Mallory phosphztungstic acid-hematoxylin, Biebrich scarlet-aniline blue and Pearse peri-
odic acid-leukofuschsin-liematoxylin-orange G. When fibrin clots were formed in the
presence of albumin at a concentration greater than one gr-m per cent or glutathione at
a concentration greater than 0.05. gram per cent, the resulting sections reacted posi-
tively for fibrin by the standard staining techniques. FA indicated the presence of
fibrin in such clots. Dye-btnding data and additional information are presented to sug-
gest that the fibrin reacting positively .vith dyes end the fibrin reacting negatively
with the same dyes represe. 4 two forxta of the material that differ in their structural
bonds or cross-linkages. The evidence suggests that the positively reactirg form of
fibrin is related to the urea-insoluble form of fibrin and that the negatively reacting
form is related to the urea-soluble form of fibrin.

1880

Gitlin, D.; Landing, B.H.; Whipple, A. 1953. The localization of homologous plasma
proteirs in the tissues of young human beings as demonstrated with fluorescent antibodies.

J. Exp. Med. 97:163-176.

Employing fJ uorescent antibodies for the detection of homologous plasma proteins in tis-
sue sections, the distribution of plasma albumin, alpha-globulin, beta-lipoprotein, beta-
1 metal-combiring globulin, and fibrinogen has been studied in the tissues of infants and
children. Plasma albumin, gamm globulin, and beta-i metal-coml ining globulin were found
in many cells and partiu1larly in cell nuclei, connective tissues and interstitial spaces,
lymphatics, and blood vessels. Beta-lipoprotein was found mostly in the nuclei of all
cell types; fibrinogen was res-ricted largely to the ly]xmphatic and vascular channels, con-
nective tissues, and the interstitial spaces. The widespread distribution of these plasma
proteins in cells and cannective tissues indicates the magnitude of the extravascular
plasma protein pool that is in equilibrium with circulating plasma. Urnfortuiately, these
results do not permit accurate localization of the sites of production of these plasm
proteins, but do give some idea of their intimate relationship to "he tissues.

1890

Glass, L.E. 1959. Immnno'histological localization of serum-like molecules in frog
oocytes. J. Exp. Zool. 141:257-289.

Location of serum-like molecules in the intraovarsan oocyte of the frog, Rana pipiens,
was studied using fluorescent antisera to adult female frog serum employe as stains on
sections of ovary containing oocytes at various stages of growth. Diffuse fluorescence
was present in the cytoplasm of pre-yolk oocytes and was intense in the larger cells. 4
In cells in early states of vitellogenesis, fluorescence was observed in bright masses
at the periphery of the egg, as a matrix between yolk platelets, and as a perinuclear
ring of yolk nuclei. In cells in late vitellogenesis, the bright peripheral clumps -were
absent. Nucleolar fluorescence was observed in some mature oocytes, although nucleoli

|1; -
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were nonfluorescent until late in yolk deposition. Fluorescence in follicle-thecal

St cells increased throughout vitellogenesis. Antiserum against salin e-soluble oocyte an-
tigens was localized on the nucleoli and at the sites of yolk deposition in oocytes un-

* dergoing vitellogenesis. In mature eggs, the antiserum was also localized in and around
yolk platelets and in a narrow region of the cortex. The data suggest that part of the
serum-like molecules visualized by the localization of fluorescent antibodies were large
molecules synthesized elsewhere in the maternal body and transferred from maternal serum
through the follicle-thecal cells and into the oocyte.

1900

Hamashima, Y.; Harter, J.G.; Coons, A.H. 1962. Cellular site of albumin and fib-'inogen
production in the human liver. Federation Proc. 21:304.

Human liver sections obtained by open biopsy at cholecystectomy were stained specifically
with anti-3X crystallized hungn serum albumin, HSA, or antihuman fibrin monolmer fluores-
ent conjugates. About 10 per cent of the hepatic cL _s stained for HSA, similar to
staining for prothrombin reported by Ba-rnLart. These cells tended to be more numerous

7 around the central vein, Staining was predominately in the cytoplasm but nuclei were
stained in many cells. About 20 per cent of the Kupffer cells also showed specific cy-
toplasmic staining for HSP. Cells staining for fibrinogern were more widely scattered
and no definite in -alobular pattern was detected. Less than 1 per cent of the hepatic
cells but about 70 per cent of the Knpffer cells stained for fibrinogen. In both cell
types only cytoplasmic staining was observed. In addition, a line of small specifically
staining granules could be seen just inside the cell membrane facing the bile canaliculi
in many hepatic cells. The method of fixation of the liver sections is critical for the
demonstration of these two antigens. So far, a suitabie fixative has not been found for
demonstrating albumin and fibrinogen in the same section, so that as yet it has not been
possible to determine whether individral cells contain only one or both proteins.

1910

Heller, P.; Yakulis, V.J. 1960. Antigenicity of connective tissue extracts: II. Stim-
ulation of auto- a3d iso-antibodies by heterologous antigen. Proc. Soc. ExP. Biol. Med.
104:590-594.

Tissue-fixed globulin has been demonstrated in interstitial tissue and basement membranes
of various guinea pig organs following inoculation of guinea pigs with saline extracts of
rabbit tendon. These animals had a significantly diminished growth. It is likely that
the fixed globulin represents autoantibody induced by heterologous antigen.

1920

Horowitz, R.E. 1962. Gamma globu2.in in the lymphatic tissue of the germ-free mouse.
Lab. Invest. ll:693-694.

The distribution of gamma globulin in the gastrointestinal tract lymph nodes, the system-
ic lymph nodes, and the spleen was studied in random germ-free and conventional mice by
routine immnunocytochemical zecin]'ques, and was correlated with quantitative mcrphology
under the light microscope. Plasma cells showing specific fluorescence when stained with
rabbit anti mouse gamma glowulin were numerous in the gastrointestinal tract lymph nodes
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of the conventional mice but- virtually absent in the germ-free mice. Such gamna globu-
lin-containing cells were not found in the spleen. In lymph nodes anitomically unrelated
to the gastrointestinal tract, there were rare plasma-cytoid cells showing specific flu-
orescence in the conventional but none in the germ-free. Although the number of plasma
cells was lower in germ-free mice, the number of plasma cells with Russell bodies was
greater. Absence of gamma globulin in lymphatic tissue of germ-free mice accompanies the
known hypoganmglobulinemia that these animls demonstrate. This study indicates possible
use of the germ-free animal in studies of distribution and fate of administered antigen
and appearance and location of resultant antibody.

1930

Kaplan, M.H.; Craig, J.M. 1958. Production of cardiac lesions in rabbits immunized
w'th heterologous heart tissue. Federation Proc. 17:2030:520.

ammunization of rabbits with homogenates of beef or rat heart stimulated antibodies reac-
tive with normal rabbit heart tissue as demonstrated by inmmanofluorescence and complement
fixation. The antigen has been identified as an alcohol-soluble organ-specific constit-
uent of the sarcoplasm of striated muscle. It may be differentiated by cross-absorption
tests from cardiopin antigen. Rabbits given repeated injections of beef or rat heart
homogenate incorporated in either alumina gel or Freund adjuvant develop small focal car-
diac lesions charact zrized by Wjofiber necrosis and or interstitial inflammation. Rarely,
an extensive myocardial fibrosis has been observed. The results of one experiment were
as follows: Cardiac lesions were noted in 8 of 8 animals injected with rat heart, 7 of
9 animals given beef heart, and in 3 of 13 control rabbits injected with human gamma glob-
ulin. MYofiber necrosis was noted in 12 of the 17 experimental animals and in one of the
13 controls. In 7 of 15 experimental animals, bound gammaw globulin could be detected
within the sarcoplasms of myofibers, although all of these 15 rabbits showed elevated
levels of circulating antibody. Myocardial cells are resistant to penetration by antibody
to the sarcoplasmic antigen. Resistance may represent a limiting factor in pathogenesis
of cardiac lesions.

1940

Leduc, E.H.; Coons, A.H.; Connolly, J.M. 1955. Studies on antibody prduction: MI.
The primary and secondary responses in the popliteal lymph node of the rI obit. J. Exp.
Med. 102:61-72.

After an antigenic stimulus, antibody is first demonstrable in the cytoplasm, and often
in a spot in the nucleus, of large, immature cells in the medullary areas of the lymph
node draining the site of injection. Morphologically, these cells have basophilic cyto-
plasm and a large nucleus, and are typical hematogenous stem cells. As these cells uul-
tiply and differentiate, the concentration of antibody in their cytoplasm increases, un-
til colonies of typical mature plasma cells containing antibody have developed. There
is a marked difference between the primary and the secondary responses: the former is
characterized by the development of a very few antibody-containing cells; in the latter
there are hundreds in a similar area. The morphology of the cells involved in both re-
sponses is identical. Occasionally, antibody was also found in low concentration in
association with the lymphoid follicles. The implications of these findings for an un-
derstanding of antibody synthesis are discussed.
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';j f 1950

, Lee, L.; WCluskey, R.T. 1962. Imunohistochemical demonstration of the retLculoendo-J th.elial clearance of circulating fibrin aggregates. J. Exp. Med. 116:611-618.

i Inl rabbits given an intravenous infusion of thrombinu or Jn inection of endotoxin, im-
mmnohistochemical examination of the tissues with conjuga~ted antiserum against rmbbit

fibrin showed bright intracytoplasmic staining in many of the phagocytic cells of the
liver and spleen. In normal rabbits as well as in animals injected with large doses of
heparin prior to thrombin or endotoxin administration, no such intracellular staining
was observed. The findings of this study substantiate the hypothesis that fibrin aggre-
gates formea in the circulating blood during low-grade intravascular coagulation are
largely removed by the reticuloendothelial sjstem.

1960

Mancinl, R.E.; Vilar, 0.; Davidson, O.W.; Dellacha; J.M.; Gomez, 0. 1961. Histolog-
ical distribution of fluorescent albumin, globulins, and fibrinogen in the connective
tissue of rats. J. Histochem. Cytochem. 9:634.

Fractions of normal rat plasma were labeled with fluorescent dye. Rats were injected
Y with labeled or unlabeled fractions. Fluorescent rabbit antiserum conjugates were ap-

plied to tissue sections from injected animals. The disappearance of plasma proteins
revealed a fazt and a slow component. labeled plasma proteins were in blood vessels,
interstitial capsular and stromal connective tissue, perichondria, tendons, articular
capsules, and basal membranes. They were most concentrated at 12 hours. Fibrinogen was
in the vessels but did not diffuse. Proteins were not in parenchymatous cells. Pro-
teins were in macrophages and cells of the convoluted tubules where there was a gradual
acctmulation. Labeled and unlabeled proteins had the same distribution, but the unla-
beled ones, subsequently stained, yielded superior fluorescence.

1970

Mancini, R.E.; Vilar, 0.; Davidson, O.W.; Heinrich, J.J.; Alvarez, B. 1962. incor-
poration of labeled rat serum fractions by the rat ovary. J. Histochem. Cytochem. 10:
666.

Rat albumin, globulins, and fibrinogen were labeled with fluorescent dyes and radioiso-
tones. The amount of tracer bound to the protein and the electrophoretic mobility of
the labeled serum fractions were studied. Normal adult female rats were injected with
each of the fractions. The animals were sacrificed at different intervals of time and
concomitantly blood samples were taken to study the concentration of the labeled frac-
tions in the sera. The ovaries 'ere processed for direct fluorescent microscopy and
radioautography. An extravescular diffusion of the labeled proteins into the ovarian
connective tissue was observed in close relation with the fast decay of these fr-actiois
in the blood. Only in the growing follicle were labeled proteins seen traversing the
internal theca and bas&al. membrat:e in the intracellular spaces reaching the antrum
and the ovocyte. The proteins beg•i to disappear from. these localizations between
12 and 72 hours after injection wi-th only slight differences between each two of
the injected fractions. Fluorescent antibodies against rat albumin, globulins, and
fibrinogen gave similar results when they were incubated with normal ovarian fresh-fro-
zen sections.
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Mancini, R.E.; Vilar, 0..; Dellacha, J.M.; Davidson, O.W.; Gomez, C.J. ; Alvarez, B.
1962. Extravascular distributior of fluorescent albumin, globulin, and fibrinogen in
connective tissue structures. J. Histochem. Cytochem. 10:194-203.

Rats, in groaps, were intravenously inoculated with fluoresceiLn isothiocyanate and rho-
damine-labeled homologous albumin, globu:in, and fibrinogen, and also free fluorescent
dyes. Animals were sacrificed at intervals and tissues were examined iimmnohistolog-
ically. Studies on the reagents and experimental ainmals also included spectrophotometrj
and electrophoresis. Globulins bound the largest amount of dye, fibrinogen the least.
Labeling did not grossly change electrophoretic mobility. Time concentration curves of
albumin and globulin were similar, revealing fast and slow components. Albumin and glob-
ulin appeared first in the blood vessels, and then in connective tissues, deorris basement
membranes, and digestive, respiratory, and orogenital mncosae. Fluorescence rarely ap-
peared below the basement membranes, nor passed the perichondrium, periosteum, or nervous
system blood capillaries. Disappearance of proteins started in 12 hours. Persistence
was greatest in macrophages of spleen, marrow, liver, and lymph nodes. Albumin and glob-
ulins were located in connective tissue by indirect FA examination.

1990

McKay, D.G.; Gitlin, D.; Craig, J.M. 1959. Immmnochemical demonstraticn of fibrin in
the generalized Shwmrtzman reaction. A.M.A. Arch. Pathol. 67:270-273.

By use of the Coons and Kaplan fluorescent-antibody technique it has been demcnstrated
that fibrin or an insoluble derivative of fibrinogen is a constituent of the thrombi found
in the lungs, spleen, liver, and kidneys in the generalized Shwartzman reaction. In com-
bination with studies of the blood coagulation mechanism, it is concluded that fibrin is
the essential constituent of these thrombi.

2000

Ned'., A.L.; Dixon, F.J. 1959. Immunohistochemical detection of antibody in cell trans-
fer studies. A.M.A. Arch. Pathol. 67:643-64,9.

in transfers of lymph node cells, the time and magnitude of the antibody response and the
immunochemical characteristics of the antibody in the recipient indicate that the trans-
ferred cells make the antibody. Since the aLntibody can be localized within developing
plasma cells in the cell transfer site, it appears probable that the plasma cells are de-
rived from the transferred lymph node cells. Considering the minimal mitotic activity in
the transfer sites, it appears that during their antibody response the transferred,. lyyph-
ocytes metamorphose to the plasma cells without division by the stages described.

2010

Ortega, L.G.; Mellors, R.C. 1957. Cellular sites of formation of ganmm globulin. Amer.

J. Pathol. 33:4614.

Fluorescent antibody was prepared against human gamm globulin. Specificity-blocking

controls on tissue section-s were employed. Normal and moderately hyperplastic lymph
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nodes and spleenis, spontaneous cancers, homotransplanted cancers, and connect:ve tissue
XX lesions, all h=man, were studied. Gamsa globulin was localized in plasma cel].z with
i 3smooth or granular cytoplasmic staining, the cytoplasm of these cells beiniZ basophilic

in H and E sections; in plasma cells containing globular cytoplasmic bodies with surface
staining, these containing Russell bodies under H and E or PAS stain; and hI- primitive
reticular cells of the germinal center of lymph follicles having large nuclei and scanty,
firely g-anular cytoplasm with stellate cytoplasmic processes. Staining occurred only
in the granules.

2020

Ortega, L.G.; Mellors, R.C. 1957. Cellular sites of formation of gama globulin. j.
Exp. Med. 106: 627-640.

The cellular sites of formation of gamma globulin in lymphatic tissues of man and in a
representative human lymphoid infiltrate have been studied by FA. Gamm globulin is
formed in the germinal centers of lymphatic nodules and in the cytoplasm of plasma cells

with and without Russell bodies. The germinal center cells that synthesize garr- globu-
lin have been designated intrinsic cells to distinguish them from the medium and large
lymphocytes and from the prmitive reticular cells. Unlike the plasma cells, which func-

tion as individual units or discrete aggregations, the function, blood supply, aC system-
atic cellular arrangement of germinal centers justify the postulate that they are xnini-
ature organs of internal secretion of gamma globulin. The release of gai_- globulin from
its sites of formation appears to be accomplished by holocrine and apocrine secretion,
adaptations required for the production of antibody. Cells found to form gamma globulin
appear identical with those shown to form specific antibody. Normal gamma glcbulin, if
it exists, originates in the same cells that produce antibody. Each of the three morph-
ologically distinct categories of cells that synthesize gammn globulin may represent a
response to a particular form of antigenic stimulation. Nuclear participation in garma
globulin synthesis was not detected.

2030

Payne, LC.; Marsh, C.L. 1962. Absorption of gamma globulin by the small intestine.
Federation Proc. P-1:909-912.

The pig was used to study protein absorption by tracing with fluorescein isothiocyanate-
labeled gamna globulin. Within a few hours after exposure of absorptive cells tc solable
protein, an active absorption state converts to a complete nonabsorptive state. The use
of protein-free diets my prolong the period of active absorption.

20140

Rappaport, B.Z. 1960. Antigen-antibory reactions in allergic human tissue: Ii. Study
by fluorescence technique of the localization of reagins in human skin and their relation
to globulins. J. Exp. Med. 112:725-734.

The skin of atopic patients 2ontains specific reaginic antibca_. iL aL epidernml cells,
in unchallenged as well as in antigen-challenged areas. The reagins are also present in
the epithelial cells of sebaceous glands, sweat glands, hair follicles, and in mrcrophages
and pericytes. Judged by staining characteristics, their immunologic reaction in tissues
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with aiitigcn is identical with that of rabbit antibodies. Comparison of tissues stained
with conjugated reagins and conjugated antihumen globulin antibodies demonstr-_-ed the
close relationship of reagins and globulins. In antigen-challenged tissues the macro-
phages and pericytes become enlarged and stain more intensely with toluidine blue. No
such changes in morphology or staining are present in histamine-tested or unc•allenged
atopic tissues.

2050

Roberts, A.N.; Haurowitz, F. 1962. Intracellular localization and quantitation of
tritiated antigens in reticuloeadothelial tissues of mice during secondary and hyperrmiune
responses. J. Exp. Med. 116:407-422.

Fluorescent 7abeled anti-arsanilazo porcine gav-a globulin wFs used to demonstrate anti-
body-synthesizing cells in sections of regionsi lymph nodes fillowing footpad injections
of H3-arsanilazo porcine ganmm globulin. Thii correlated with radioactive measurements.

2O6O

Vazquez, J.J. 1961. Antibody or gamma globulin forming cells, as observed by the fluor-
escent antibody technic. Lab. Invest. 10:1110-1125.

Fluorescent antibody studies have helped establish the view that plasma. cells are the
major antibody-forming cells. Apparently, plasma cells differentiate from a primitive
cell on antigenic stimalation. This study reports a preliminary study -. •he mechanism
cf cell antibody release.

2070

White, R.G. 1960. The relation of the cellular responses in germinal or lymphocyttopoietic
centers of lymph nodes to the production of antibody, p. 25-29. In Mechanisms of antibody
formation. Publishing House of the Czechslovak Academy of Science-s, Prague.

A primary stimulus of antigen causes focal lymphocytopoiesis in the regiornal lymph nodes.
These cells then attain the capacity to react to further antigen stimulus. Lymphocytes
produced in these centers could be the morphological basis for the primary response.

2080

W ite, R.G.; Coons, A.H.; Connolly, J.M. 1953. Cellular morphology of antibod' po-
cluction: The alum gran-tloma. Federation Proc. 12:465-466.

Antibody-containing cells have been visualized uider the fluorescence microscope by using
frozen sections treated with homologous antigen and fluorescein-conjugated antibody. Alum-
precipitated antigens - egg albumen and diphtheria toxoid - were injected subcutaneously
into the footpad of rabbits and guinea pigs, and histological studies were confined to the
resulting local granuloma and the regional lymph gland. The local granulcmata of the rab-
bit ccntained a high concentration of cells with the morphology, as checked by Giemsa and
"hemotoxylin- and eosin-stained preparati.on, of hemocytoblasts, immature and mature plasma
cells, which showed a high content of antibody as indicated by this staining method. The
macrophages of the granulomata were readily identified under the fluorescence microscope



by their content of pale blue granules of aluminum hydroxidk,. These ceils were devoid
\ • of antibody staining. Antibody -containing cells were also present in the regional lymph

__ node. In the guinea pig, a greater proportional content oi' antibody-ckntfJ.'ing cell:
existed in the regional lymph node and a lesser in tie local granulomnta. In both the
rabbit and the gui-tea pig, the appearance of isolated cells at different Ata.; of morpho-
logical differentiation within the same regional lymph node draining an alum gmTauloma
contrasted with the uniformity of cell types present in nodes foll !,wing either a nonsal
primary or secondary stimulation with soluble antigen. Complete article.

2090

White, R.G.; Coons: A.H.; Co1nolly, J.M. L955. Studies on antibody production: iI1.
The alum granuloma. J. Exp. Med. 102:73-82.

After subcutaneous injection of hen ovalbumin or diphtheria toxoid precipitated with alu-
minmm phosphate, the production of antibody, as judged by tho presence 1i, the tissues of
antibody-containing cells proceeds partly within the regional lymphatic glands and partly
in the ganulation tissue surrounding the nodule that develops at the site of injection.
The first production of antibody takes place in the regional lymphatic gland, and anti-
body production in the local granuloma becomes apparent only after 14 days in the rabbit.
Antibody-containing plasma cells were demonstrated in the local granuloma up to 7 weeks.
Antibody-containing cells in the regional lymphatic glands reach maximum numbers at 2
weeks following injection and decrease thereafter to a few cells at 5 weeks. The adju-
vant effect of the aluminum phosphate is interpreted as due partly to the delay in absorp-
tion of antigen from the local site of its injection, which results in prolongation of
stimilation of cells within the regional lymphatic glands, and partly to the produc tion
of a local greauloma that contains antibody-producing plasma cells.

2100

Wollensak, V.J.; Seybold, G. 1957. Demonstration of serum proteins in liver- and kidney
by fluorescent antibody. Z. Naturforsch. 12B:3:147-150. in German.

Traces of species-specific albumin were demonstrated in the parenehymal cells of the liver
in comparative studies of the livers of man, rat, and guinea pig. Considerable albumin
was in the Kupffer star cells. lhmaun ganma globulin could be demonstrated in the human
liver only in Kupffer star cells. These proteins were stored in the liver in the star
cell protoplasm after dispensation of human albumin and human gamma globulin to rats and
guinea pigs. The glomerular stigmata of rat and guinea pig kidneys failed to reveal stor-
age of homologous albumin. Pven after dispensation of haman alburmn and humun ganme. glob-
ulin, the heterologous proteins could not be demonstrated in these cells. No rat albumin
was found in the tubular cells of the rat kidney in spite of protein urea. Vital stoage
of t--,aypn blue and lithium carmine does not change the distribution of homclogous liver
serum albumin in rats and gulne. pigs.
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2110

Woolf, N. 1961. The distribution of' fibrin within the aortic intima. Amer. J. Pathol.
39:521-529•

The application of fluorescent antibody to a study of the distribution of fibrin in the
aortic intima is described. The amount of fibrin increases with intima], thickness, and
the nresence cf atherosclerotic lesions of various types is associated with a further
marked increase. Differing patterns of distribution suggest that infiltration of plasma
fibrinogen as well as mural deposition and incorporation may be responsible for the Pres-
ence of the protein vrithin the intima. Differing emphasis on These mechanisms among
different population groups might be partly responsible for epidemiologic differences.

2120

Woolf, N.; Crawford, T. 1960. Fatty streaks ir, the aortic intima studied by an irammo-.
histochemical technique. J. Pathol. Bacteriol. 30:i405 -408.

Frozen sections of unfixed human sýortae were treated with a fluorescein-co-apled rabbit
antihun-m..fibriz serum to identify fibrin. Specific fluorescence was consistent-4 ob-
served in superficial fatty streaks.

S . . _ .
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2130

Becker, B.,; Coleman, S.L. 1962. Gmaum globulin in ocular diseases: Diabetes and glau-
coma. Tisns. Amer. Ophthal. Soc. 60:260-267.

Human eyes have been studied after staining with fluorescein-labeled antihuae-n gazimn glob-
ulln. In diabetic eyes the thickened basement membrane of the ciliary body and the capil-
lary aneurysms of the retina stained intensely. Eyes with chronic open-angle glaucoma
demonstrated remarkable staining of their trabeculax meshworks.

2140

Becker, B.; Keates, E.X.; Coleman, S.L. 1962. Gaems globulin in the trabecular mesh-
work of glauccmatous eyes. Arch. Ophthal. 68:643-647.

Direct antihuman ganma globulin FA was used to study the trabecular meshworks of glauco-
matous and normal autopsy eyes. Almost two-thirds of the glaucomat-oas eyes demonstrated
abnormal positive reactions indicating ganma globulin at the site of increased resistance
to aqueous outflow.

2150

Cohen, S.; Ohta, G.; Singer, E.J.; Popper, H. 1960. immunocytochemical study of
gamma globulin in liver in hepatitis and post-necrotic cirrhosis. J. Exp. Med. 111:285-
294.

Gamm globulin was demonstrated by imaunocy-tochemical fluorescence technique in many retic-
uloendothelial cells of the hepatic sinusoids and of the fibrous tracts in various forms
of hepatitis and in post-necrotic cirrhosis. In other liver diseases and in normal liver,
even in the presence of hrpergaengloobulinemia, few if ary gama globulin-containing cells
were found. Spleen and lympuh nodes showed no difference between post-necrotic cirrhosis
or hepatitis and other types of cirrhcsis or non-hepatic .hypergamaglobu'inemias. The
gamm globulin-containing cells in the liver are, on cytologic grounds, considered retic-
ulcendothel-a1 cells showing transition to plasma cells and exhibiting little or no phag-
ocytosis of tissue breakdown products. T2hese cells are assumed to form rather than en-
gulf gamma globulin. The possibility that the gama globulin formed represents antibody
to liver cell breakdown products is discussed.

2160

Corbetta, L.; Chiappino, G. 1962. Application of fluorescent antibody technique to
the study of the histopathological changes induced by nasal oz-na. A.4n. _aringol. Otol.
Rinol. Faringol. 61:6:687-691. in Italian.

Autoantibody globulins in the serum and nasal mucosa of patients with ozenatous atrophic
rhinitis were studied. In ozena cases it was rarely possible to find gamma globulin with
affinity for nasal muccaa. Ozenatous nasal mucosa was al-ays negative for gamma globulin.

~~- _ P-
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Crawford, T.; Woolf, N. 1.960. Hyaline arteriolosclerosis in the spleen: An inMno-
histochemical study. J. Pathol. Bacteriol. 97:221-225.

Unfixed frozen sections of human spleens showing hyaline arterioloscierosis were treated
with a fluorescein-coupled rabbit s.ntiserum to human fibrin. Specific fluorescence was
constantly observed in the hyalirazed intima of affected vessels. Negative results were
obtained in spleers from infants and children who showed no lesioi- when examined by or-
dinary methods. The specificity of the antifibrin serum was estaulished by precipitation,
blocking, and absorption techniques. Empirical staining for fibrin gave much less con-
stant positive findings. These findings in toto lend support to the encrustation hypoth-
esis for the pathogenesis of splenic hyaline arteriolosclerosis.

2180

CrucYhaud, A.; Rosen, F.S.; Craig, J.M.; Janeway, C.A.; Gitlin, D. 1962. The site of
synthesis of the 19S gamma globulins in dysgammaglobulinemia. J. Exp. Med. i15:111-11-8.

Lymph nodes and splenic tissue from patients with congenital agammallobulinemia and dys-
gammaglobulinemia and from normal subjects were studied with immunofluorescence and his-
tochemical stains to determine the site of synthesis of the 19S gamma globulins. The two
patients with dysgammaglobulinemia had high serum concentrations of the 19S gamma globu-
lins and a marked deficit of the 7S gamma globulins. These patients, as well as agamma-
globulinemic children, had only rare or no plasma cells in their tissues. Cells were
identified in sections of spleen from a dysganmaglobulinemic child as well as from normal
individuals who exhibited specific fluorescence with an anti-19S gamma globulin antiserum
adsorbed with 7S ganma-2-globulins that stained positively with PAS and methyl green pyr-
onine. These cells resembled the transitional cells described by Fagraeus.

2190

Dutcher, T.F.; Fahey, J.L. 1960. Inmmnocytochemical demonstration of intranuclear 10-
calization of 18S gam macroglobulin in macroglobulinemia of Waldenstrom. Proc. Soc.
Exp. Biol. Med. 103:452-455.

Immmofluorescent and cytochemical techniques were used to identify 18S gamma macroglobu-
lin within the nucleus and cytoplasm of lymphocytoid plasma cells from a patient with
macroglol" nemia of Waldenstrom. Intranuclear fluorescence coincided with presence of
intranuclear PAS-positive protein. Circulating macroglobuln sand intranuclear protein
of lymphocytold plasma cells are closely related and may be identical. The evidence sug-
gests that macroglcbulin is formed in lymphocytoid plasma cells.

2200

Gitlin, D.; Craig, J.M. 1956. The nature of the hyaline membrane in asphyxia of the
newborn. Pediatrics 17:64-71.

The lungs of five newborn infants who succumbed because of respiratory difficulty with
the formation of pulmonary hyaline membranes were studied by fluorescent antibody and
dye-sLaining procedures. Human aniiiotic fluid was examined by the same methods. The
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.iysaline membranes in these infants were composed largely of fitrin. Although small
amounts of fibrin were found in some of the amniotic fluids studied, the quantities were
svna~ll compared with those found in the membranes. It was concluded that hyaline mem-
branes can be produced as the result of effusion from the pulmonary circulation; con-
version of fibrinogen in the effusion to fibrin, which would be enhanced by the thrombo-
plastic activity of aspirated amiotic fluid; and syneresis of the fibrin to form a
membrane. It is recognized that such fibrin-containing membranes are not solely composed
of fibrin but also contain other elements such as lipid and squamous cells from vernix
in the amniotic fluid.

2210

Goldwasser, R.; Rozansky, R. 1961. Detection of C-reactive protein by fluorescent an-

tibody techniques. Nature 190:1020-1021.

The presence of C-reactive protein in human sera is a highly sensitive index of inflam-
mation or of tissue destruction. The methods aailable for the detection of C-reactive
protein are based on precipitation, complement-fixation, hemagglutination, and gel-dif-
fusion techniques. Results of fluorescent antibody-stained blood smears from people
positive and negative for C-reactive protein with the fluorescent E-ntibody techniques
are described.

2220

Kaplan, M.H. 1959. The fluorescent antibody technique as a research tool in the study
of connective tissue disease. Arth. Rhe-m. 2:568-573.

This method permits a descriptive analysis of pathologic lesions iLn terms of the variety
of serum proteins or tissue antigens present and has the potential of permitting the de-
ection of serologic reactivity of autoimmme factors in the serum of gamma globulins
deposited in the tissues. The identification on a purely descriptive level of the serum
protein constituents of pathologic lesions has permitted observations of certain associa-
tions that may be pathogenetically meaningful, e.g., gamma globulin and fibrinoid, ftbrin
and fibrinoid, 7S and 19S gamma globulin. With our present information, the significance
of such descriptive associations cannot be stated. The major problem to be clarified
seems to be the nature and function of the guam globulin deposited in rheumatic lesions.
Whether such gamma globulin, 7S and 19S, represents totally or in part antibody to exog-
enous or endogenous material, or whether it has no immune function at all, is a problem
confounded by our ignorer ce of the immunology of such systems and by the perplexing na-
ture of the alterations of connective tissue in rheumatic lesions. Fluorescent antibody
as a research tool may prove valuable.

2230

Koffler, D.; Garlock, J.; Rothman, W. 1962. Immunocytochemical reactions of serum
from ulcerative colitis patients. Proc. Soc. Exp. Biol. Med. 109:358-360.

Increased gamea globulin was demonstrated in the intestinal tract of patients with active
regiondl ileitis and ulcerative colitis. The indirect fluorescent antibody technique re-
vealed a gamma globulin in the serum of 3 of 25 patients with ulcerative colitis that was
bound to epithelial glands of colonic mucosa and of hepatic bile ductules. Sera of normal
and hospital controls did not bind to colonic mucosa.

rr -r-w -____ 1 --_..___... _.... ..__ ___._..__.



= 8 1

S2240

Koffler, D.; Woolf, N. 1962. Immunocytochemical studie: in ulcerative colitis and re-
gional ileitis. Federation Proc. 21:15.

Sera of patients with u±cerative colitis and regional ileitis were studied by indirect
fluorescent antibody. Circulating gamma globulins binding to normal adult colunic epi-
thelium were found in 5 of 27 patients with ulcerative colitis. Similar reactions were
noted with bile ductules of a liver showing active malignant hepatitis. Sterile fetal
colon, benign polyps, and carcinoma of the colon were stained only with sera that demon-
strate circulating antibody in order to further elucidate the nature of the antigenic
substrate. Fluoresceinated rabbit antisera to v-rious fractions of human serm were
employed to demonstrate gamma globulin, albumin, fibrinogen, macroglobulin, and comple-
ment distribution in segments of intestine affected by granulamatous ileitis and ulcer-
aTive colitis. An increased amount of gamma globulin was found in the mucosa and the
submucosa of these specimens. These findings suggest that antibodies to colonic epithe-
lium are formed in some patients with ulcerative colitis, and the gamma globulin is form-
ed in increased quantities or deposited in areas of acute inflamtory disease of the
small and large intestine.

2250
Ohta, G.; Cohen, S.; Singer, E.J.; Rosenfield, R.; Strauss, L. 1959. Demonstration

of gazma globulin in vascular lesions of experimental necrotizing arteritis in the rat.
Pr-ct. Soc. Exp. Biol. Med. 102:187-189 .

Experimental necrotizing arteritis was produced in female Sprague-Dawley rats by adminis-
tration of large doses of desoxycorticosterone acetate and sodium chloride after unilat-
eral nephrectomy. Presence of rat gaum glcbulin in damaged vessel walls was demonstra-
ted by FA. Gannia globulin is deposited in smooth muscle of damaged small arteries, espe-
cially in early phases of vascular damage, suggesting that antibody may not be required
for this process.

2260

Ohta, G.; Cohen, S.; Zak, F.G.; Singer, E.J. 1959. Immunohistochemical studies on
spleen and liver. Federation rToc. 18:1959:497.

Spleens from autopsied patients with hypergammglobulinemia were examined for the locali-
zation of gawm globulin by FA. Several cell tyrpes contain gamma globulin: plasma cells,
plasmacytoid cells, several stages in the development of plasmajctoid cells from histio-
cytes, and large mononuclear cells or splenic tumor cells. in byperglobulineemia the dis-
tribution of gaema globulin in the ceils of the follicle was the same as in the normal
spleen despite the difference in cytology. Occasionally, lipofuscin and gamza globulin
were in the same cell, just as in the liver. Despite great variation in proportion of
types of cells and their gamma globulin content, spleens in chronic splenitis showed gam-
ma globulin mainly in plasma cells, spleens in liver cirrhosis in the plasma or plasma-
cytoid cells, and in acute splenitis, in the sp)enic tumor cells. Trhe relationship of
the splenic gama globu-lin distribution to the previously reported increase in pyronino-
philia of splenic pulp cells in liver cirrhosis eud to hepatic alteraticn is urder inves-
tigation.

77%
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Paronetto, F.; Rubin, E.; Popper, H. 1962. Local formwtion of ganma globulin in the
diseased liver, and its relation to hepatic necrosis. Lab. Invest. 11:150-158.

Im•iuocytochemical investigations indicated the presence of gamma globulin in all types
of cirrhosis; in hepatitis, in addition to fibrinogen, albumin and other plasma proteins
were demonstrated, implicating phagocytosis only in acute conditions. Gamma globulin
was not eluted at pH 3.2, suggesting that it is not part of an antigen-antibody complex.
In cirrhosis the presence of mesenclymal cells containing gaxmm globulin was not corre-
lated with alcoholic tissue injury or with ischemic or bilarj necrosis. It did cor-
relate with piecemeal necrosis, characterized by disappearance of liver cells on the
lobular or nodular periphery, the accumulation of lymphocytes, plasma cells, and histio-
cytes, ani the proliferation of bile ductules. This type of necrosis -was previously
considered the morphologic expression of the progression of cirrhosis independent of its
type.

2280

Shorter, R.G.; Lack, R.G. 1961. Immunological study of experimentally induced extra-
hepatic cholestasis. Nature 191:610-611.

Fluorescent antibody was used to examine livers damaged experimentally. The Various
cells involved were examined for gaimm globulin. It was thought doubtful that the in-
crease in hepati• gamma g2obulin in some liver diseases was immuno-specific. A unitary
concept of liver disease is possible because the appearance of gamma globulin in reticu-
loendothelial cells lining sinusoids is common to a variety of hepatic conditions.

2290

Vazquez, J.J.; Dixon, F.J. 1956. Inmnnohistochemical analysis of amyloid by the flu-
orescent technique. J. Exp. Med. 104:727-736.

The inmunohIstochemical composition of asnloid deposits in secondary huwmn anyloidosis
and experimental aqrloidosis in rabbits was studied by the fluorescent antibody technique.
Quantitative studies of the relative amounts of gamma globulin present in the anyloid de-
posits by the use of radioiodinated fluorescent antibody are reported. Amyloid deposits
in several organs from cases of secondary human anyloidosis and experimental anyloidosis
in rabbits contain considerable concentrations of gamma globulin. The presence of gamna
globulin in amyloid might be interpreted as either a metabolic deposition of circulating
globulin present in high concentrations in the plasma or as a result of an imminologic
reaction Involving antigen and antibody.

2300

Walzer, R.A. 1962. Case for diagnosis: lThpersensitivity reaction to propylthiouracil
with i==unoleukopenia. Arch. Dermatol. 86:170-171.

As a portion of this study FA demonstrated a g: obulin in patient serum that reacted with
cytoplasm of polymorphonuclear leukocytes. Thi.; factor was not seen in normal and path-
ological controls.
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Wise, L.J.; Shames, J.M.; Derbes, V.J.; H1unter, F.M. 1961. Fluorescent antibody
studies in chronic dermatitis. Arch. Dermatol. 84:37-39.

Skin biopsy specimens from 14 patients were studied with fluorescent antibody. Labeled
serum was reacted with autologous skin. In two patients globulins were found with a
specific affinity for d'rmatic skin, but they were nonreactive against skin not affected
by the dermatitis.
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V. •ASIC IIA4MNOLOGY

A. ANTIBODY IN SITU
S~2320

Coons, A.H.; Leduc., E.H.; Kaplan, M.R. 1951. Localization of antigen in tissue cells:
VI. The fate of injected foreign proteins in the mouse. J. Exp. Med. 93:173-188.

The fate of three proteins, crystalline chicken egg albumin, crystalline bovine plasma
albumin, and humae plasma alpha globulin, was traced after intravenous injection into mice.
This was done by preparing frozen sections of auick-frozen tissue, allowing any foreign
protein that might be present in the section to react with hc-iologoas antibody labeled
with fluorescein, and examining the section under the fluorescence microscope. By this
means, which employs the serological specificity of the proteins as a natural marker, all
three of these proteins were found in the cells of the reticuloendothelial system, the
connective tissue, the vascular endotnelium, the lymphocytes of spleen and lymph node, the
epithelium of the kidney tubules, the liver, and in very small amounts in the adrenal.
The central nervous system was not studied.

2330

Hamashima, Y.; 'Hyashi, K.; Takahashi, S.; Kyogoku, M.; Kitasawa, T. 1955. immuno-
cytological studies employing labeled active protein: I. Disposition of fluorescent
active conjugate by the living body. Acta. Sch. Med. Univ. Kioto 32:123-137.

The active protein was conjugated with aminaofluorescein through the linkage of lysine
radicals of the carbamido-group without destroying its capacity to react specifically
with its immunological opponent. The frozen sections containing the active protein in
the cells were prepared by applying low temperature. The time and degree of appearance
of conjugate protein in the tissue cells of normal mice were studied. Certain cells were
found to be activated in the sensitized mice: Kupffer cell, endothelium of hepatic sin-
usoid, the cells in the sensitive zoiie around the splenic and lymphatic follicles, capil-
lary endothelium around alveoli, and the endothelium lining the blood vessels of the liver,
spleen, adrenal, and lungs.

~ 2340

Kaplan, M.H. 1958. Inmunologic studies of heart tissue: I. Production in rabbits of
antibodies reactive with an autologous myocardial antigen following immunization with
heterologous heart tissue. J. Imrmnol. 80:254-267.

Inoculation of rabbits with whole streptococcal cultures gromn in beef heart medium stim-
ulated antibody reactive with normal rabbit heart sections, as determined by a modified
immunofluorescent technique. The inmminofluorescent reactivity of the serum was correlated
with complement-fixing antibodies to normal rabbit heart tissue suspension. This antibody
response was not related to the streptococcus but to the beef heart medium in which the
streptococci were grown, Immunization with beef heart medi-m alone or with homogenate of
beef heart also elicited both types of antibody. Similar results were obtained following

4 immnization of rabbits with homogenates of rat and human heart. These data give evidence
of a cross-reacting qrocardia- antigen in the sarcoplasm of the several memnalian species
tested.

;F4
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25rshall0 A.H.E.; White, R.G. 1961. The imnunological reactivity of the tihymus. Brit.
JJ. Exp. Pathol. 42-,379-385..

It has been shown that direct injection of antigens into the thymus of guinea pigs induces

the formation of germinal centers and plasma cells and the production of antibody. The

guinea pig thymns possesses a barrier against the entry of vital dyes or antigens from

the blood stream into the gland that may be broken down by local trauma. The signifi-

cance of these fLndings is discussed, especially in relation to the pathogenesis of

S•yasthenia gravis.

2360

Maýyersbach, H.; Pearse, A.G.E. 1956. The metabolism of fluorescein-labeled and unla-

beled egg white in the renal tubules of the mouse. Brit. J. Exp. Pathol. 37:81-89.

The tubular absorption of foreign protein and the intracellular development of specific

droplets are reported. Mice were given injections of egg white, either unlabeled or

fluorescein-labeled, and the kidneys, freeze-dried or fixed by conventional methods,

were examined by three different techniques. Tracing by fluorescent marker and tracing

by fluorescent antibody showed good agreement with each other but little agreement with

tracing by conventional staining or histochemical techniques for protein. Egg white,

passing through the glomeruli, is rapidly absorbed by the proximal convoluted tubules.

It is equally rapidly broken down to smaller products, and ultimately these return via

the basement membrane to the blood stream. In the later stages of absorption the fluor-

escent label appears in the cytoplasm of the distal convoluted tubules. This may indi-

cate uptake from the lumen or from the interstitial tissues. By neither of the fluores-

cent methods employed could positive evidence for the presence of whole egg white in the

droplets be obtained.

2370

Nagai, H.; Nakano, H. 1958. Contribution of the study of intracellular antigens and

antibodies. Arch. Franc. Fediat. Paris 15:160-182. In French.

Fluorescein isocyanate was conjugated to various antigens, their distribution traced,

and i~mnogenicity studied. Following injection into mice Lid guinea pigs. the antigens

were most heavily concentrated in the liver and spleen, and the fluorescence persisted
there the longest. In previously sensitized animals the fluorescent reaction upon in-
jection was iJmediate but showed less cellular persistence when compared with that of

nonsensitized animals. The major portion of fluorescence augmentation from presensitiza-

tion seemed due to pre-existent cells rather to than newly formed cells, causing increase

in fluorescence and augmentation of phagocytosis. Fluorescent antibodies forming antigen-

antibody complexes were used to study antibody within cells. Tissues were prepared by
freeze-drying, freezing Jn a deep freeze, or freezing by inmersion. Casein was used for

an antigen, and results indicated that antigen was rapidly eliminated by contact with the

antibody. ThereforE; antigens have been located intracellularly by the fluorescent anti-

gen method but not clearly by the fluorescent antibody method.
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Neil, A.L.; Dixon, F.J. 1958. Immunohistochemical detection of antibody in cell trans-
fer studies. Federation Proc. 17:2060:527.

A lymph node cell suspension of lymphocytes, with a few reticuloendothelial and plasmn
cells, from donors immunized with bovine serum albumin, BSA, was transferred intramuscu-
larly and subcutaneously to X-irradiated recipient rabbits and the recipients were then
challenged with BSA labeled with iodine 131. Circulating BSA was eliminated 5 days after
transfer end nmximum circulating anti-BSA was present 4 days later. The recipients were
sacrificed 3 through 9 days after transfer, and tissue from the cell transfer site was
obtained for study by FA. The morphology of antibody-containing cells was studied by
staining with H and E stain the frozen tissue sections previously used in the fluorescent
technique. PAntibody-containing cells were observed 3 days after transfer. Cells resem-
bled imature lymphoid or preplasma cells, and the maximum number was identified 5 to 6
days after transfer, located around large and medium-sized blood vessels and widely dis-
tributed between muscle fibers. The more intensely stained cells were similar to mature
plasma cells. Less intensely stained immture forms were also present. Nine days after
transfer the number of antibody-containing cells, now virtually all plasma cells, was
reduced. Cytoplasm of positive cells was diffusely stained, and only rarely did we cb-
serve positively stained cytoplasmic globules suggestive of Russell bodies.

2390

Pressman, D.; Yagi, Y.; Hiramoto, R. 1958. Comparison of fluorescein and iodine 131
as labels for determining in vivo localization of anti-tissue antibodies. Int. Arch.
Allergy Appl. Imunol. 12:125-136.

The fixation of localizing anti-tissue antibodies in vivo as determined by fluorescein-
labeled antibody stain techniques and by radioactive techniques are compared. The fluor-
escein stain technique has the advantage of histological precision, i.e., localization of
antibody may be determined on a cellular basis. However, a large concentration of anti-
body must be present for detection. The precision of localization as determined by
radioautographs with iodine 131 is less than that by FA, but location of most of the
smaller amounts of antibody is possible. Both techniques have the advantage that they
can demonstrate a small amount of antibody in the presence of a large amount of background
protein. Other advantages of the radio label are discussed. The direct injection of FA
has no merit because the amount required for localization is larger than that required far
FA staining and the labeled antibody nonspecifically localizes in the liver.

24OO

Spear, G.S. 1962., Forssman antigen in the guinea pig: A histologic study. Bull. Johns
Hopkins Hospital 111:252-265.

Forssman antigen was detected in the kidneys, heart, and lungs of normal guinea pigs by
FA and phase contrast. The antigen was particulate. The distribution pattern was con-
stant, but exact localization was not obtained.
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Tanaka, N.; Leduc, E.H. 1956. A study of the cellular distribution of Forssrman antien
in various species. J. Inmmunol. 77:198-212.

The fluorescein-labeled antibody technique was employed in the localization of Forssman
antigen in the tissues of guinea pig, cat, dog, mouse, and chicken. Antisera to sheep
blood cells and to horse kidney were prepared in rabbits. The globulin fractions of the
sera were labeled with fluorescein isocyanate. The specif.icity of the stain was estab-
lished by several methods. The Forssman antigen was found as droplets in the endothelium
and adventitial connective tissues of the blood vessels in all organs of all species e -
amined. Species differences in the distribution of Forssman antigen in other tissues are
described.

2242O

Vainio, T.; Saxen, L.; Toivonen, S. 1960. Transfer of the antigenicity of guinea pig
'bone marrow implants to the graft tissue in exilantation experiments. Experientia 16:
27-29.

As a portion of the reported work, fluorescent antibody methods demonstrated visually
the passage of bone marrow antigenicity into presumptive epidermis of the common newt
when used in a sandwich explant technique.

2430

Waksman, B.H.; Bocking, D. 1953. Study with fluorescent antibody of fate of intrader-
rally injected proteins in rabbits. Proc. Soc. Exp. Biol. Med. 82:738-742.

In the rabbit, intradermally injected crystalline egg albumin and bovine gamm globulin
are taken up by histiocytic cells both locally and in the peripheral and medullary sin-
uses of the draining lymph node. Considerable quantities remain extracellulai and pre-
sumably diffuse to be dealt with elsewhere in the body. Polymorphonuclear cells. though
present in considerable numbers, are not found to contain intact antigen. In the drain-
ing node, msV lymphoid cells containing antigen are seen in the peripheral portions of
the lymphoid nodules. Egg albumin disappears much more quickly than bovine gamma globu-
lin from the injected skin site and the draining node. Passive sensitization and to a
greater extent sensitization with Freund adjuvants result in a slowing of the disappear-
ance of both antigens frcm skin and node. Adjuvant-sensitized animals also show speeding
and intensification of phagocytosis of antigen in both localities.

2L40

White, R.G. 1954. Observations on the formation and nature of Russell bodies. Brit. J.
Exp. Pathol. 35:365-367.

Cytoplasmic bodies appear in mature plasma cells in the spleen of rabbits and mice follow-
ing repeated intravenous injection of various bacillary vaccines. These bodies resemble
Russell bodies in morphology and staining reactions. Russell bodies appear at 3 days and
are at a maxirmm in 7 to 9 days in mice following recall antigenic stimulus. Intracyto-
plasmic crystals developing in a mature plasma cell have the same staining reactions as
Russell bodies. The surface of Russell bodies produced in mouse spleen by P. vulgaris
injections stained intensely when treatei with anti-P. vulgaris setrun. TheYrefore, spe-
cific antibody is a major component of Russell bodie•s.



B. PINTIGEN -ANTIBODY COTPLEXES

2450

Bennett, J.C.; Haber, E. 1962. Antigen ccnformation during dissociat4on of antigen-
antibody complexes. Arth. Rhe=m. 5:637.

During studies on reoxidation and rafolding of reduced antibody and its fragmenti, it has
become necessary to insure the production of highly purified antibody that is completely
free of antigen. By the use of fluorescent labeling of the antigen molecule, the amount
of antigen contaminating any antibody preparation can be easily quantified. This tech-
nique can be used to show that the usual methods for dissociation of inmune complexes such
as acid, urea, salts, hapten excess, or detergents are not uniformly reliable for antibody
purification. However, in the fluorescent ribonuclease-aitiribonuclease system, complete
dissociation can be achieved by conditions that produce an uncoiling of the alpha helix
of ribonuclease. This conformational change, which occurs with heat in 1.0 M acetic acid,
can be analyzed by optical rotatory methods. The conditions employed are not sufficient
to produce an alteration of antibody structure. Antibody, which is 95 per cent precipit-
able, can then be separated in 90 per cent yield on heated columns of Sephadex G-lO0.

2460

Cochrane, C.G.; Weigle, W.O. 1958. Cutaneous reaction to soluble antigen-antibody com-
plexes. Federation Proc. 17:1980:507.

BSA-rabbit and anti-BSA complexes, prepared by dissolving washed immune precipitates in
excess antigen, were injected intradermally into rabbits. Doses of 0.5 Mg antibody N
produced erythema and edema, and with doses up to 2.4 mg antibody N, necrosis was also
observed. Microscopically, the reaction showed a diffuse infiltration of polymorphs with
vascular margination and plugging and also necrosis of occasional vessels by 24 hours.
Using fluore ,cent antibody, BSA antigen was found scattered in the dermis. Vessels, in-
cluding those showing margination and diapedesis of leukocytes, revealed little antigen
in their walls, although antigen was in nearby tissues. This is in contradistinction to
the classical Arthus phenomenon, which showed a predominantly vascular reaction and, using
FA, localization of antigen within damaged vessel walls. Guinea pigs injected with BSA-
rabbit and anti-BSA complexes showed rabbit globulin antibody distributed similarly to
antigen. Intradermally injected soluble antigen-antibody complexes are capable of causing
a cutaneous inflammatory reaction and necrotizing vasculitis without a demonstrable con-
centration of immiunologic reactants in the vessel wall.

2470

Daems, W.Th.; Oort, J. 1962. Electron microscopic and histochemical observations on
polymorphonuclear leukocytes in the reversed Arthus reaction. Exp. Cell Res. 28:11-20.

Granulocytes in the reversed Arthus reaction provoked with a bovine albumin antibovine
albumin or a ferritin antiferritin system were studied with the electron microscope and
by enzyme histochemistry. The cells showed large intracytoplasmic electron-dense lumps,
consisting of antigen-antibody precipitate, as could be demonstrated in the ferritin
antiferritin system. Furthermore, granules and mitochondria disappear frmt the cyto-
plasm, and the cells often show a vacuole situated underneath the nuclear membrane.
These changes are discussed in relation to the findings in the literature. Part of the
reaction is attributed to direct antigen-antibody interaction.



Mellors, R.C.; Brzosko, W.J. 1962. Studies in molecular pathologr: I. Localization
and pathogenic role of het-roL3gous iumrane complexes. J. Exp. Med. 115:891-902.

After intravenous injection into mice, rabbit immune complexes solubilized in antigen
excess and containing fluorescent antigens or fluorescent antibody, or ooth, were local-
ized in reticuloendothelial cells and polymorphonuclear leukocytes of the sinusoids of
liver and the red pulp of spleen; in the kidney; in capillary endothelium. of heart and
lung; and in hepatic cells. Within 48 hours localization changed from the liver and
splenic red pulp to the white pulp. At that time the kidney was cleared except for
glomeruli. Other distributions and pathologic changes are discussed with reference to

Smolecular weight of injected material and method of injection.

2490

Patterson, R.; Suszko, I.M.; Pruzansklj, J.J. 1962. In vitro uptake of antigen-anti-
body complexes by phagocytic cells. J. Immunol. 89:471-482.

The ingestion of antigen-antibody complexes prepared as soluble materials was studied by
a method of in vitro uptake by phagocytic cells using complexes labeled with iodine 131.
L.Lfferent degrees of in vitro pinocytosis occurred with preparations of complexes at dif-
ferent degrees of antigen excess. This in vitro pinocytosis was also demonstrated by a
fluorescent antibody technique localizing the complexes intracellularly. These methods
provide a system of study of transfer of soluble materials across the cell membranes of
phagocytic cells that can be compared with the same phenomenon in vivo. The in vitro
uptake of complexes was compared with antigen binding to globulin by the ammonium sulfate
technique and the in vivo localization of radioactive trace-labeled antigen-antibody com-
plexes. By these methods the ingestion of antigen-antibody complexes by cells may be
studied in a simplified manner. The localization of antigen-antibody complexes in phag-
ocytes occurs with complexes prepared with rabbit or human antiserum against serum protein
antigens.

* 2500

Schidpkoter, H.W. 1961. Inmunofluorescent localization of antigen-antibody complexes by
examination with anti-lung serum. Allergie Asthmaforsch 4:308-310. In German.

In a fluorescent-serologic study of anti-lung sera one can, with the aid of labeled anti-
antibody sera, demonstrate rabbit-albumin bodies in lung sections, in which the antibod-
ies are localized. The demonstration of bound complement represents a valuable finding.
One is thus able to visualize the places at which actual artigen-antibody reactions occur.
However, since one demonstrates all ccmplement-binding anti-s 'body complexes, one also
finds those that have no connection with the anti-lung serum. Zie studies of lungs of
obviously healthy rats have shown that antigen-antibody reactions occur constantly in the
lungs, called forth perhaps by inspired antigens.
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"Vazquaz, J.J; Dixon, F.J.; Neil, A.L. 1957. Demonstration of specific antigen an-'
antibody in experimentally produced aqrloid. Amer. J. Pathol. 33:614.

Study with the fluorescent technique demonstrates that a.Vloid produced by the irnje-tion
of casein contains specific antibody wid antigen. Amyloid deposits in the spleen were
produced in the rabbit by repeated subcutaneous injection of sodium caseinate. Specific
rabbit anti-casein was obtained by i=nization witb the same material. The globulin
fraction of this serum was labeled with fluorescein isocy'nate and used to detect antigen
and or antibody in the az.loid deposits. Such deposits contained appreciable concentra-
tions of specific antibody, antiger. casein, and to a lesser degree specific antigen. The
localization of specific antibody corresponded with that of homologous gamma globulin.
Parallel studies of similar anyloid deposits produced after repeated injections of ribose
nucleic acid served as negative controls. Under the conditions of o-ir experiment, any-
loid deposits in the spleen of experimentally produced casein amyloidosis contain speci-
fic antibody and to a lesser degree antigen. Deposition of antigen and antibody may be
one mechanism for the formation of anyloid.

2520

Weiser, R.S.; Laxson, C. 1962. The fate of fluorescein-labeled soluble antigen-anti-
body complex in the mouse. J. Infect. Dis. 111"55-58.

The use of fluorescein-tagged antibody for the preparation of soluble antigen.antibody
complex was advantageous in tracing such complexes in the mouse. The fate of soluble
entigen-antibody complexes composed of bovine serum albumin, BSA, and fluorescein-tagged
anti-BSA of rabbit origin has been studied following Jntravenous injection in the mouse.
Of the various organs and tissues studied, it was observed that the complex was initially
deposited diffusely in the glomerulus and taken up by reticuloendothelial phagocytes of
the liver and spleen. During the first few days, the complex disappeared from all sites
except the glomerulus, where it accurmnlated to give dense focal deposits that comonly
persisted for periods of one month or longer. Fluorescein-labeled anti-BSA did not per-
sist in the glcmeruli of control ani•l for more than a few days. The present results
strengthen the concept expressed by Dixon and co-workers to account for the localization
and prolonged persistence of antigen in the glomeruli of their actively sensitized rab-
bits, namely, that antigen combines with antibody to form a complex that is sequestered
from phagocytic cells and proteolytic enzymes.

20 i
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C. HYPERSENSIT.VITY

2530

Cochrane, C.G. 1960. Applications of the fluorescent antibody technique to microbiology
of the Arthus reaction. Ann. Inst. Pasteur 99:329-347. In French.

Studies of the Arthus phenomenon indicated that the relative severity of active Arthus and
reversed passive Arthus reactions, in contrast to the more mild local passive Arthus and
the reaction to localfly injected soluble antigen-antibody complexes, is due to a concen-
tration of antigen and globulin, without doubt antibody, in the vessels of the former two
reactions. This would brLng about selective destruction of the vessels, allowing the se-
vere reactions to follow. The polymorphonuclear leukocyte is essential for the develop-
ment of tha Arth-us-type vasculitis. Antigen and globulin were found deposited in vessel
walls but in the absence of polymorphs no visible reaction occurred in these vessels. It
was also found that leukocytes, especially polymorphs, are responsible for removing some
of the antigen from the sizes of deposition in Arthus reactions. This occurs in part
through direct catabolism of the antigen, completed with globulin. Healing of such reac-
tions is dependent upon the removal of the antigen-antibody complex.

25410

Cochrane, C.G.; Weigle, W.O. 1958. The cutaneous reaction to soluble antigen-antibody,
complexes: A comparison with the Arthus phenomenon. J. Exp. Med. 108:591-60I.

The in vivo activity of soluble antigen-antibody complexes was tested by a single intra-
dermal injection in rabbits. Skin reactions were marked by erythema, induration, and
occasionally hemorrhage and necrosis. Microscopically, diffuse inflammation and occa-
sional vascular necrosis could be found. This indicates that soluble antigen-antibody
complexes are phologogenic and are responsible for serum sickness. The reactions were
similar in severity to local passive Arthus, LPA, reactions at equal dosages of antibody.
BSA antigen could be found in large concentrations in affected vessel walls of both re-
verse passive Arthus, RPA, and active or classical Arthus reactions. This vascular lo-
calization of antigen might bring about the relative severity of the RPA and active Arthus
eactions, as contrasted to the complex and LPA reactions. The finding of affected yes-
sels in the complex and LPA reactions containing little or no antigen and antibody, al-
though they were present in adjacent areas, suggests that antigen-antibody combination
may cause vascular reactions and damage by release of physiologicaLly active mediators
from tissue or tissue fluid.

2550

Cochrane, C.G.; Weigle, W.O.; Dixon, F.J. 1959. Factors responsible for decline of
inflammation in Arthus hypersensitivity vascu-litis. Proc. Soc. Exp. Biol. Med. 0l1:695-
699.

Studies suggest that neither exhaustion of humoral or cellular factors necessary for in-
flammtion nor presence of possible inhibitors of the reaction play a dominant role in
diminution of inflammation and healing of a hypersensitivity vasculitis of the Arthus
type. This study supports the importance of ridding the diseased vessel of antigen and
antibody in bringing about a decrease in reaction and healing.
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Fisher, E.R.; Fisher, B. 1959. Investigation of rejection of canine renal homotrans-
plants by fluorescent antibody technic. Proc. Soc. Exp. Biol. Med. 101:259-261.

No preferential localization of globulin was noted in rejected homotransplanted canine
kidneya studied by fluorescent antibody technique. Indirect variation of this method
similarly failed to disclose antibodies exhibiting an affinity for renal structure in
serum of recipients exhibiting rejection of renal homotransplants. The fibrin nature
of fibrinoid lesions occasionally noted in terminal phases of the rejection phenomenon
has been demonstrated. Relationship of pathologic and imnminohistochemical alterations
of renal homotransplantation rejection and the generalized Shwartzmen phenomenon are dis-
cussed.

2570

Germuth, F.G.; Maumenee, A.E.; Senterfit, L.B.; Pollack, A.D. 1962. Irnunchistologic
studies on antigen antibody reactions in the avascular cornea: I. Reactions ir rabbits
actively sensitized to foreign protein. J. Exp. Med. 115:919-928.

The injection of antigen into the center of the avascular cornea of homologously sensi-
tized animals induced a ring of opacification composed of a line of deeply eosinophilic
amorphous material in a matrix of swollen collagen fibers, palisaded by polymorphonuclear
leukocytes. By use of fluorescein-tagged antigen, it was shown that the line of damage
in the cornea coincided with the precipitation of antigen, presumably by antibody enter-
ing the cornea from the limbal vessels. With the passage of time, the antigen-antibody
precipitates were removed, at least in part by phagocytcsis, and the ring of opacifica-
tion was replaced by ingrowing blood vessels surrounded by plasmal cells. Treatment of
sensitized animals with nitrogen mustard showed that antigen-antibody interaction could
Injure the corneal stroma in the rel;-tive absence of polymorphonuclear leukocytes.

2580

Kyogoku, M. 1962. A study on Arthus phenomenon using ±2.uorescein-labeled protein. Acta
Sch. Med. Univ. Kioto 38:71-100.

A single-step fluorescent antigen method was used to detect anti-ovalbumin antibody in
rabbits. Day-by-day distribution of antigen and antibody is described. On injection,
part of the antigen reacts with antibody on blood vessel walls, while another granular
part disperses to tissue spaces. Some antigen reacts with collagen fiber bundles. Most
of the antigen is inactive by the 4th day and is formed as a crust in demarcated, necro-
tized tissues. Some is phagocytized by macrophages and is active until the 6th day.
Fibrinoid swelling results from invasion of antibody into the separated microfibrils.
Antibody in cutis increases suddenly on the 3rd or 4th day. Local antibody is produced
on the 5th or 6th day. Plasma cells in cutis produce antibody that is given off as gran-
ules that dissolve. Russell bodies were not seen. Histiocytes comtain antibody on the
3rd day, but granulocytes, lymphocytes, erythrocytes, and mast cells never contain anti-
gen or antibody. Antibody is still abundant in plasm cells on day 14..
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kkKaky, D.G.; Gitlin, D.; Craig, J.M. 1959. IDmnochemical demonstration of fibrin in
the generalized Shwartzman reaction. AMA Arch. Pathol. 67:270-273.

Use of the fluorescent-antibody technique has demonstrated that fibrin or an insoluble
derivative of fibrinogen is a constituent of the thrombi found in the lungs, spleen,
liver, and kidneys in the generalized Shwartzman reaction. In combination with studies
of the blood coagulation mechanism, it is concluded that fibrin is the essential constit-
uent of these throtbi.

2600

McKinnon, G.E.; Andrews, E.C.; Heptinstall, R.H.; Germnth, F.G. 1957. An inmunohis-
tologic study on the occurrence of intravascular antlgen-antibody precipitation and its
role in anaphylaxis in the rabbit. Bull. Johns Hopkins Hosp. 100:258-280.

Large amounts of antigen and antibody are required for the induction of anaphylactic
shock in rabbits. In vivo intravascular precipitation of ai.4Aigen with antibody, as dem-
ons-rrated by the use of fluorescein-labeled antigen, regularly occurs under these condi-
tiaas. Obstruction of the pulmonary capillaries by iummne precipitates appears to be an
important mechanism in the pathogenesis of anaphylactic shock in the rabbit. Obstruction
of the portal veins and sinusoids of the liver by immune precipitates may cause infarc-
tion of the portal and midzonal areas of the liver lobule, especially when the challeng-
ing antigen is given via the portal circulation. The foregoing facts suggest an explana-
tion for the unusual aspects of anaphylaxis in the rabbit and must be considered when
comparisons are made with other animals or man where in vivo antigen-antibody precipita-
tion has not been demonstrated.

2610

Oort, J.; van Rijssel, Th.G. 1961. Fluorescent protein tracer studies in allergic re-
actiors: I. The fate of fluorescent antigen in active and passive Arthus reactions in
guinea pig skin. Imiuno-logy 4:329-336.

The fate of intradermally injected bovrine serum labeled with lissamine rhodamine was
studied In actively and passively sensitized guinea pigs and compared with the fate of
the same protein in control animals. In the latter, the antigen was taken up by macro-
phages, apart from a discharge of antigen to the regional lymph nodes. In the sensitized
animais, in which severe Arthus reactions occurred, antigen accumulated in vessel walls
and lurdina of capillaries and venUes. Polynuclear leukocytes take antigen after a few
hours. This is a specific reaction absent with simultaneously injected protein to which
the animal is not sensitized.
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Rappaport, B.Z. 1960. Antigen-antibc-dy reactions in allergic human tissue: I. Prep-
aration and use of fluorescein-conJugated reagins for staining the reaction site. j.
Exp. Med. 112:55-64.

Skin-sensitizing human antibodies were conjugated with various fluorescent dyes witnout
significant loss in their ability to combine with specific antigen in vitro. A biopsy
of the skin site challenged with egg albumin in a patient sensitive to this antigen could
be stained specifically by FA. Epithelial cells of the epidermis, sweat glands, hair fol-
licles, and sebaceous glands in such a challenged site showed specific staining. In ad-
dition to the epithelial cells, the most intense staining was in Lacrophages and in pen-
capillary cells. The endothelium of the small blood vessels stained less intensely. Fi-
brous tissue bundles were specifically stained. The immuiologic staining with the conju-
gated reagins -was similar to but more intense than that obtained with conjugated rabbit
anti-egg albumin globulins.

2630

Rappaport, B.Z. 1960. Mtigen-tntibody reactions in allergic human tissue: II. Study
by fluorescence technique of the .'ocalizaticn of reagins in human skin and their relation
to globulins. J. Exp. Med. 112:725-734.

The skin of atopic patients contains specific reaginic antibodies in all epidermal cells,
in unchallenged as well as antigen-challenged areas. The reagins are also present in the
epithelial cells of sebaceous glands, sweat glands, hair follicles, and in macrophages
and pericytes. Judged by staining characteristics, their imaologic reaction in tissues
with antigen is identical to that of rabbit antibodies. Comparison of tissues stained
with conjugated reagins and conjugated antihuman globulin antibodies demonstrated the
close relationship of re'agins and globulins. In antigen-challenged tissues the macro-
1jhages and pericytes become enlarged and stain more intensely with toluidine blue. No
such changes in morphology or staining are present in histamine-tested or unchallenged
atopic tissues.

2640

Raskin, J. 1961. Antigen antibody reaction site in contact dermatitis: Determination
by use of fluorescent antibody technique. Arch. Dermatol. 83:459-465.

Fluorescent antibody was used to identify the site of the antigen-antibody reaction oc-
curring in Rhus dermatitis experimentally produced in ten human subjects. That the upper
dermis, especial'y the papill-ary region, -was principally involved was supported by the
constant position of the yellow-green fluorescence, the quantitative correlation with
severity of the cutaneous reaction, absence of specific fluorescence in control specimens,
and the results of the tests for specificity. The reaction did not invclve the epidermis,
even in areas in which the dermatitis had been present for as long as 48 hours. Attempts
to determine the site of the antigen-antibody reaction in subjects sensitized to 2,4-
dinitro-l-chlorobenzene were unsuccessful. Reasons for the failure are &tscussed.
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Vainto, T.; Saxen, L.; Toivonen, S.; Rapola, J. 1962. The transmission problem in
primary embryonic induction. Exp. Cell Res. 27:527-5,8.

Fluorescent antisera against a hetercgenous inductor tissue was used to detect and local-
ize transferred antigenic material in the ectoderm. After 3 to 6 hours of contact between
the tissues, antigenic granules were obtained in abundance inside the ectodermal cells.
The results demonstrate a transfer of large-molecule antigenic material during the induc-
tion process, and show that The inductive information could be transmitted through a simi-
lar meclanisi.. Whether this is in fact the case cannot yet be concluded.

2660

van den Berg, C.; Oort, J.; van Rijssel, Th.G. 1962. Fluorescent protein tracer stud-
ies in allergic reactions: II. The fate of fluorescent antigen in reversed Arthus reac-
tions and passive cutaneous anaplylaxis in guinea pig skin. Ilmmi.nolcgy 5:389-39'.

The fate of lissamine rhodamine-labeled bovine serum albumin was studied in reversed
Arthus reactions and passive cutaneous anaphylaxis, PCA. In reversed Arthus reactions
antigen accumulated in the subendothelial spaces and in the endothelial cell layer of ves-
sel walls and in the lumina of capillaries and venules as well as extracellularly. After
scme time granulocytes took up antigen. In PCA the deposits in vessel walls were not im-
pressive but cleerly demonstrable; granulocytes take up antigen within 5 minutes.

2670

Witmer, R.H. 1955. Antibody formation in rabbit eye studies with fluorescein-labeled
antibody. AMA Arch. Ophthalmol. 53:811-816.

Local antibody formation takes place in the inflamed eye after injection of egg albumen
into the vitreous and into the anterior chamber. By use of fluorescein-labeled antibody
combined with pretreatment of the frozen sections of uveal tissue with a dilute antigen
solution, it was found that the cells containing antibody are plasma cells. There was a
rough correlation between the antibody activity of the ga=a globulins of the aqueous
humor - determined by means of hemagglutination and paper electrophoresis - and the number
of antibody-containing plasm cells in the uveal tissue. Caterpillar hair in the anter-
ior chamber as a local irritant seemed to act as a slightly enhancing factor in antibody
production, and antibody-containing cells v•rer found in the granulomata around the hair.

2680

Wittmer, V.R. 1955. Antibody formation in the eye. Schweiz. Med. Wochensch. 85:332-333.

In German.

The Coons technique of fluorescein-labeled antibody makes it possible to demonstrate local
antibody formation in the inflamed eye. It was found that plasma cells infiltrating the
uveal tissue contained antibody, although the mesenchymal tissue of the iris and ciliary
body did not.

•"
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VI. NATIVE ORGAN AND TISSUE ANTIGENS

A. ORIGIN AND DISTRIBUTIOI

269o

Barnhart, M.I.; Anderson, G.F. 1960. Demonstration of prothrombin in liver parenchymal
cells using fluorescent antibody. Federation Proc. 19:58.

Previous studies implicate the liver but have not identified the cell type responsible
for synthesis of any one of the tract plasma proteins concerned in blood coagulation.
In this study to find ct the cellular site for prothrombin synthesis, fluorescent anti-
body and other immmochemical procedures were utilized. With dog prothrombin as the
antigen, high-titered antiprothrombin sera were produced in rabbits. Dog prothrombin
mixed with aluminum hydroxide and injected intramuscularly gave potent antisera. Glob-
ulin concentrates were coupled with rhodamine and applied to dog liver sections or im-
prints. Such antiprothrcab ins precipitated on parenchymal cells containing sufficient
prothrombin. Absorption of antiprothrambin by dog prothrombin reduced the specific or-
ange fluorescence. Uncoupled antiprothrcmbin- serum suppressed fluoresconce. Autofluor-
escence varied with the fixatives. It appears that antiprothrombin is specific in its
reaction with prothromin of the liver parenchymal cell. However, liver parenchymal cells
did not react uniformly with antibody. This may mean that a certain type of liver paren-
chymal cell produces prothrombin or that there is cyclic production of prcthrombin.

2700

Barnhart,, M.I.; Anderson, G.F. 1962. Cellular study of drug alteration of prothrombin
synthesis. Biochem. Pharmacol. 9:23-27.

Anti-dog prothrambin was conjugated and used to identify cells containing prothrcmbin in
dog liver imprints. Liver cell fluorescence and blood prothrombin levels were compared
following treatment with coumarin drugs and vitamin Kl. Liver parenchymal cells, not
reticuloendothelial cells, normally synthesize prothrombin.

2710

Baum, J. 1959. Reaction of guinea pig spermatozoa with homologous antibcdy as demon-
strated by fluorescent staining. Lancet 1:810.

Antisera prepared against guinea pig sperm or homologous testis and subsequently corju-
gated with fluorescein stains selectively the heads of the mature spermatozoa in sections.
It is postulated that the antibody thus prepared is against protamine, the end substance
in the sperm maturation process.

2720

Baum, J.; Boughton, B.; Mongar, J.L." Schlld, H.O. 1961. AutosensitizPA.tion by sperm
in guinea pigs. Immunology 4:95-110.

Guinea pigs injected intradermally with homologous sperm or testis in Freund adjuvant
develop various manifestations of hypersensitivity. Living sperm was antigenic but even
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more so after freezing and thawing. Sperm antigen is stable at b C 'nut is Inactivated

in direct proportion to increasing time at 100 C. Transmittance of .y-oersensitivity by
implantation of lymph node cells into skin of normal animals was not successful. Fixa-
tion of antibody on the acrosomal portions of sperm was demonstrated by fhlorescent anti-
globulin serum. The antigenic component of sperm may be mucopolysaccharide.

2730

Beck, J.S.; Edwards, R.G.; Young, M.R. 1962. £ I•ne fluorescence technique and the
isoantigenicity of mammlian spermatozoa. j. Reprod. Fertil. 4:103-110.

FA has been used to study reactions between serum and spermatozoa from several species cf
mamals. Normal serum from adult guinea pigs, rabbits, mice, aand men stained the acro-
somes of homologous and heterologous spermato7.oa, staining being most intense with rabbit
and guinea pig spermatozoa. However, staining was weak with sera from rabbits up to 3
weeks of age, and could be removed by heating or Seitz-filtering the sera. Scra from
immature guinea pigs likewise lost most of their staining capacity on heating. Differ-
ences in the intensity of staining appeared to be determined by the species of spermatozoa
rather than by the species of serum. Serum from guinea pigs immunized with homologous
spermtozoa also stained the surface of homologous sperm tails. A slight cross-reaction
occurred between this serum and the tails of hamster spermatozoa, but not with spermatozoa
from other species. Immunization of rabbits with homologous spermatozoa failed to produce
any tail staining. The two reactions between serum and spermatozoa, i.e. with acrosomes
and tails, are discussed in relation to the isoantigenicity of spermatozoa and to induced
aspermatogenesis following the injection of testis or spermatozoa and adjuvant.

2740

Cruickshank, B.; Hill, A.G.S. 1953. The histochemical identification of a connective
tissue antigen in the rat. J. Pathol. Bacteriol. 66:283-289.

Globulin from an antiserum prepared against whole rat kidney and conjugated with a fluor-
escein derivative has been shown by fluorescence microscopy to react with basement mem-
brane and reticulum in many rat organs and with sarcolemma and neurilemms. A more limited
study has shown that anti-rat glomerulus and anti-rat lung globulins react similarly. The
nature of the antigenic substance with which the globulins react has not been determined,
but it is possibly a mucopolysaccharide. Globulins that react with reticulum do not react
with collagen.

2750

Ehrenpreis, S. 1962. Immnnohistochemical localization of drug-binding protein in tis-
sues of the ele•tric eel. Nature 194:586-586.

A protein with a high affinity for d-tubocurarlne had been isolated from ammonium sulfate
fractions of extracts of electric organs of the eel. One method for rather precise local-
ization of the protein is the fluorescent antibody technique, the results of which are
reported here,
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Emmart., E.W.; Spicer, S.S. !961. T19he 'Localization of glyceraideh'yde-3-phcsphate dehy-
drogenase in roac~h mu~scle by st-a~ning with fluorescent anti.body. Federation Pro-c. 20:16.

l~ecent studies on fractions of tissue homogenates have demo..strated the presence of gly-
ceraldekyde-3-phosplatLe dehyWdrogenase, GAPD, in the thoracic and leg muscles of i;'nsects.
Ffluorescent antibody has been used to localize the enzyme. Guinea pigs have 1-ecn injected
with GAPD) i2soilated from rabbit muascle and five times recrystallized. Thle course of anti -

body develop-ment1 was f"O.Llowed by increase in per cent protein of the gamm glc-bulin and
by precipi-tin reaction in solution and in agar. The enzyme has been identified and lo-
calized in the raitochond~ria of the foreshly teased muscle fibers of the w~ing eand leg =.us-
cles by binding the enzyme with specific fluorescent antibody sol-Inion. GAID is intiin-
ately associated with the mitochondria of the isotropic or I band. The 'Large mit-ochon-
dria dispersed linearly, between the myofibrils also stain -ositive2.y lut wit~h less in-
tensity. The localization of these mitochondria in relation to thI-e T and A bands of' t'he
iwjofibri"l has been determined by hlsto-chemical staining as weli. as by staining, the W~o-
fibril with fluorescent antin~osin globulin.

2770

Enwo t, E.W.; Spicer, S.S.; Tun~er, W.A..; Henson-, J.C.. 19612. The localization of
gly-ceraldehyde-3-pho-spbate dehydrogenastý within the rausc.Le of the roach, Periplaneta
americana, by means of fluorescent antilbody. Exp_ Cell 'Res. 26:78-97.

Precipitating antiserum, has been obtaineý from guainea pigs Inoculeated subcutaneousl,- vith
glyceraldebyde-3_-phosphate dehyd~rogenase prepared from irabbit miiscle rned Ifive t~imea re-
crystallized. Pooled globulin fractions uf -Tmwiune guinea pig scrn. conjugaT~ed to fluores -
cein isocyanate were used to demonstrate the enzy'me in mitochondria of freshlyj teased,
unfixed fibers uf wing and leg muscles of the cockroach. T~he enzyme was confignied tc the-
mitochondria and was not in the sarcoplasm. Con~ariscjn of f,.bers stained by FA and his-
tochemical staining techniques demonstrated that mitochondria. c-ontatninug GAPDi erncircle
inrofibrils peripheral to the i band and give a cross-striated appeaxince to the resting
fiber. The enzyme is not species-specific.

2780

Finck, H.; Holtzer, H. 1961. A-ttenp-t-s to detect myosin wid act~n in cil-ia and flagella.
Exp. Cell Res. 23:251-257.

Antisera against chicken skeletal muscle myrosin and &actinq were used to test for the pres -
ence of these proteins inl chicken ciliated epitheli =- and sperm. The Ifluoc'escent antibkody
method and precipitin reactions in gels bolth showed that there are no antigenic similari-
ties between the contractile proteins of skeletal muscl-e aAthose of cilia and flagella.
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Finok, H.; Holtzer, II.; 1ýiar-hall, J'M. 1956. An in~nozhemical stv,.y :f the distri-
butior of myosin in Sly-erol-extracted muncle. J. Bio.hys, Biochem. CyLol. 2:Part 2:175-
178.

Recent investigations of the distribution of myosin F~nd actir in the ;kelet-l =i.3cle fiber
have relied largely on extraction techniques for the differential removawl of specific pro-
terns. This work has been reviewel by HAnson and Huxley. Because such extrac ion tech-
niq~ues may remove nrach 3oluble material in additIon tn =yosin or actin, connlusions based
on density changes within fibers after extractions have seerned 3omiewhat questionable. We
have, therefore, attempted a more positive localization of qtosin in 3lyeernil-extracted
fibers by the fluorescent antibody method.

aS~o

Helander, E.; Emmart, E.W. 1959. Localization of myosin in the cond-uction bundle of
beef neart. Proc. Soc. Exp. Biol. Med. 101:838-842.

Positive binding of fluorescent antimyosin solution to myofibrils of the Parkinje cell
demonstrates presence of myosin in myofibrils of the caaductior bundle of beef heart.
Antibody to myosin, whether prepared from skeletal nrascle or heart tissue, is capable
of binding heart muscle antigen.

2810

Hill, A.G.S.; Cruickshank, B. 1953. A study of antigenic components of .Kidney tissue,
Brit. J. Exp. Pathol. 34:P7-34.

The properties of antibodies prepared against homogenates of whole kidney, isolated glo-
merali, and lung from normal rate have been investigated. Fluorescein-labeled. globulin
from eanh of these antisera has been applied to unfixed sections of normal rat kidney and
the sites of specific fixation have been determined by fluorescence microscopy.

08-20

Hiramoto, R.; Calcagno, P.; Pressman, D. 1962. Localization of anti-rat kidney anti-
bodies in newborn rats. Proc. Soc. Exp. Biol. Med. 110:482-485.

Rabbit antibodies against adult rat kidney were found to be fixed in the kidneys of new-
born rats. Since newborn rats do not develop clinical disease when injected with anti-rat
kidney antibodies this suggests either that the antigens giving rise to cytotoxic anti-
bodies are not present at this early date or that the newborn rats are deficient in com-
plement. Six weeks after newborn rats are so injected they still have the rabbit globulin
antibody in the glomeruli. However, rabbit globulin was demonstrated in the glomeruli on
the medullary side of Zýhe cortex and not in those of the periphery, indicating that new
glomeruli become functional as the animal matures. The increase in functional glomeruli
may be the reason for the observatiun that newborn rats injected with rat kidney antiserum
do not develop clinical disease.
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Hiramoto, R.; Jursndowski, J.; Bernecky, J.; Pressman, D. 1959. Precise zone of
localization of anti-kidney antibody in various organs. Proc. Soc. Exp.. Biol. Med. 101:

583-586.

In vivo localization of antibodies prepared in rabbits against rat kidney was determined
by immunohistochemical procedures. Fixation to high concentration was observed in cer-
tain struztures of ovary eand spleen as well as in kidney and adrenal. A lower concentra-
tion was observed on structures in thyroid, lymph node, and liver but none was seen in
testes, lung, skin, brain, 8nd heart. Localization of these antibodies in vivo is quite
different from that observed by treating tissue sections in vitro with the antibody. In
the latter case, many more structures are stained.

284o

Hiramoto, R.; Yagi, Y.; Pressman, D. 1958. Adrenal localization of anti-rat kidney
antibodies. Federation Proc. 17:2017:516.

When the globulin fraction of rabbit antiserum prepared against rat kidney, G-anti-RK, is
injected into rats, antibody is localized in the adrenals and kidney. These experiments
with fluorescent antibody determine the histologic site of localization. G-anti-RK and
globulin fraction of normal serum were injected intravenously into rats, and the animals
were sacrificed after 24 hours and perfased to remove excess rabbit globulin. Frozen sec-
tions of the kidneys and adrenals were stained with fluorescein or tetramethylrhodamine-
labeled horse and rabbit globulin. Localization of rabbit globulin was found only in the
case of animglIs inrjected with G-.nt!i-BK and occurred primarily in the lining of the sinus-
oids and vessels of the adrenal gland and not in the capsule or the gland cells. When
sections of the adrenal from Lninjected rats were treated with G-anti-RK and subsequently
stained, there was staining of the capsule in vitro as well as the sinusoidal elements of
the gland. Comparison of the radio and fluorescent label methods showed that the amount
of globulin required for detection by the fluorescein technique was orders of magnitude
greater than that required by the radio technique. The fluorescein label gives better
definition of localization, but the radio label permits localization of sm!ller quantities
of globulin.

2850

Hiramoto, R.; Yagi, Y.; Pressman, D. 1958. In vivo fixation of antibodies in the
adrenal. Pro2. Soc. Exp. Biol. Med. 98:870-8714.

The site of fixation in the adrenal gland of rat kidney antibody administered in vivo has
been demonstrated by the irnzmohistochemical technique to be along the vessels and sinus-
oids of the cortex. There is no fixation in the medulla, although the medulla does con-
tain antigen capable of reacting with the antibody in vitro. The possible derangement of
adrenal function may be due to the effect of the anti-kidney antibodies.

Z
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J .Holtzer, H. 1959. Some further uses of antibodies for analyzing the structure and de-

velopment of muscle. Exp. Cell Res. Suppl. 7:2314-243.

Preliminary results using labeled and un)abeled muscle antibodies to follow the distribu-
tion of muscle proteins in normal and extracted myofibrils are reported. Application of
irmunological methods to the analysis of differentiating embryonic cells and, mort. spe-
cifically, to the differentiating muscle cell is discussed. Until embryologists are at
least as critical of their imunological techniques as the immunoloSists are, their find-
ings must be viewed with scepticism. The claim that heart antigens, spleen antigens, or
nervet antigens are to be found in the early chick blastoderm is based on the cytotoxic
effects of crude antisera. Until more substantial evidence is forthcoming on this point
such claims cannot be considered proven. Furthermore, in our experience antisera to rea-
sonably defined intracellular muscle antigens are not selectively cytotoxic to living
muscle, are not adsorbed on the surface of living muscle, and are not able to enter liv-
ing m=icle.

2870

Holtzer, H.; Abbott, J.; Cavanaugh, N.W, 1959. Some properties of embryonic cardiac
S •roblasts. Exp. Cell Res. 16:595-601.

Under in vitro conditions, FA staining wich antiirosin conjugate reveals ryofibrils at
a development stage when cardiac mycoblasts normally appear to lack them. By using la-
beled antinrosin, typically striated fibrils are found in large numbers of nrmoblasts be-
fore the heart starts to beat in the chick embryo. The localization of fluorescein-la-
beled antimjosin along the myofibrils of cardiac and skeletal Myoblasts is similar to its
distribution along the xwofibrils of mature cardiac and skeletal muscle. Similarity of
cardiac and skeletal zmosins has been demonstrated by the capacity of glycerinated car-
diac myofibrils to absorb skeletal antimyosin antibodies. The insoluble fibrous protein
of glycerol-extracted mitotic figures fails to bind fluorescein-labeled antimyosin.

28eo

Holtzer, H.; Marshall, J.M.; Finck, H. 1957. An analysis of myogenesis by the use of
fluorescent antimyosin. J. Biophys. Biochem. Cytol. 3:705-724.

Antibodies against mvosin of adult chicken skeletal muscle were labeled with fluorescein
and used as staining reagents to analyze the development of trunk myoblasts in the chick
embryo. MYoblasts from the brachial myotomes were studied in three ways: Specimens were
fixed, sectioned, and stained with iron hematoxylin. Living m;oblasts, and myoblasts pre-
pared by glycerol extraction, were teased and examined by phase contrast microscopy. Em-
bryo trunks were treated with fluorescent antimyosin or with a control solution of fluo-
rescent normal globulin and were examined by fluorescence and phase contrast microscopy.
Both glycerol-extracted and fixed materials were used.
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Kaplan, M.H. 1958. Immunologic studies of heart tissue: II. Differenti.atior of a
nmocardial sarcoplasmic antigen and cardiolipin. J. I~nunol. 20:268-277.

An alcohol-extractable sarcoplasmic antigen previously identified in the hearts of several
mammalian species may be differentiated from cardiolipin by absorption and izmnohisto-
chemical tests. Antioody titers to these two antigens varied independently in 'era of
rabbits immunized with homogenates of beef heart or rat heart tissue. Absorotion of these
sera with cardiolipin did not remove antibody to the sarcoplasmic antigen, but absorption
with heart tissue homogenate removed both antibodies. Both antigens are constituents of
the myocardial cell sarcoplasm; however, differences in their histochemical properties
can be demonstrated.

2900

Klatzo, I.; Horvath, B.; Enmmrt, E.W. 1958. Demonstration of myosin in human stri-
ated muscle by fluorescent antibody. Proc. Soc. Exp. Biol. Med. 97:135-14o.

Fluorescent antibody was used to study the localization of myosin in normal and diseased
skeletal muscle. A method for assay of antibody to human nmosin is described. Specific
staining with fluorescent antibody was obtained in A bands of the striated muscle. Ac-
cording to observations on staining with fluorescent antibody and to precipitin reactions,
t•osin must be considered not species-specific. Preliminary observations cn diseased mus-
cle stained with fluorescent antibody revealed the preservation of striated pattern at
the time of early pathology changes and the presence of material reacting with the anti-
body to human myosin in severely degenerated fibers and in structures resembling macro-
phages.

2910

Mancini, R.E.; Davison, O.W.; Vilar, 0.; Nemirovsky, M.; Bueno, D.C. 1962. Local-
ization of achrosomal antigenicity in guinea pig testes. Proc. Soc. Exp. Biol. Med. 111:435-438.

Morphologic damage of the adult guinea pig testis can be induced by the single intracuta-
neous injection of homologous testes extract plus complete Freund adjuvrants. The charac-
teristic feature of this phenomenon is sloughing of the germinal epithelium so extensive
as to result in complete aspermatogenesis. Vacuolization of spermatogonia, pycnosis of
germ cell nuclei, appearance of multinucleated cells, and cy-toplasmic vacuolization of
Sertoli cells have been related morphologic findings; no influence on the Leydig cells
has been observed. That this reaction is due to an immunologic mechanism has been amply
demonstrated. Various authors have reported the presence of circulating antibodies, de-
layed cutaneous hypersensitivity, and effectiveness of passive transfer by whita cells
from sensitized donors. Attempts have been made to characterize chemically the antigen
responsible for the induced aspermatogenesis. Since the initial work of Freund, atten-
tion has been focused upon the carbohydrate-rich achrosome and it has been known that
polysaccharide fractions of testicular extracts are active. Other sperm antigens have
been identified, including hyaluronidase, a substance containing nucleic acid, and at
least one unidentified protein.
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•rshall, J.M.; Holtzer, H.; Finck, H.; Pepe, F. 1959. The distribution of protein

•. antigens in. striated inyofibrils, Exp. Cell Res. Suppl, 7:2-19-233.

The method of localizing specific protein antigens by antibody staining has been applied
to skeletal muscle. Some progress has been made in determining the distributions of nv-
osin, actin, and troponrosin within the sarcomere. The fundlamental problem of determining
the immurochemical specificity of such staining procedures has been considered. This has
led to new stodies on the splitting of mjosin by trypsin, on the properties of the four
major fragments derived from myrosin by >rief digestion, and on the differential localiza-
tion of these parts of myosin within the A band region of the sarcomere. The L-1 portion
of myosin lies in the lateral edges of the A band of the relaxed sarcomere. The other
parts of the myesin complex appear to lie in the more central region of the A band, but
detailed mapping end immunochemical identification of these parts remains to be done.
It is suggested that the myosin molecule in its native state may be greatly extended.

2930

Mellors, R.C.; Siegel, M.; Pressman, D. 1955. Analytic pathology: I. Histochemical
demonstration of antibody localization in tissues with special reference to the antigenic
components of kidney and lung. Lab. Invest. 4:69-89.

Detailed instructions are presented for the in vivo localization of antigens by FA. The
kidney and lung were studied, and problems encountered in estimating degree of fluores-
cence in lung sections and proper interpretation are discussed. Antibodies against kid-
ney and lung localize in the kidney. The important antigens in the kidney are the base-
ment membranes of the glomeruli. Antibodies localize in the glomeruli during acute ex-
perimental glcmerulonephritis in rabbits.

2940

Moeller, G. 1961. Demonstration of mouse isoantigens at the cellular level by the flu-
orescent antibody technique. j. Exp. Med. 114:415-433.

FA has been used to demonstrate mouse isoantigens at the cellular level. Specific reac-
tions were obtained by the indirect or sandwich technique with a variety of living normal
and neoplastic cells. Isoantigens of the H-2 system and of other systems could be demon-
strated as well and appeared to be localized at the cell membrane. In the H-2 system,
membrane localization could be confirmed histologically. Different types of nonspecific
staining reactions have been identified and described. Pinocytosis and cell inja-j lead-
ing to reactions that were morphologically indistinguishable from the specific ring reac-
tion as far as pinocytosis is concerned, could be easily avoided by reducing the incuba-
tion time. A nonspecific staining reaction morphologically indistinguishable from the
specific ring reaction could be seen in a small proportion of bone marrow and lymph node
cells but in no other cell type. The possible nature of this reaction is ddscus,-ed.
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Nace, G.W.; Clarke, W.M. 1958. Imm.unohistological lucalization of one or more trans-
itory antigens in the optic cup and lens of Rana pipiens, p. 546-561. In W.D. IcElroy
and B. Glass, ed. The chemical basis of development. The Johns Hopkins ?ress, Baltimore.

The globulin fractions of antisera directed against supernatants of the tail bud of
stages 19 and 20 of the frog Rana pipiens were conjugated with fluorescein isocyanate.
Such reagents were compared wtT-antisera against mature ovarian oocyte supernatants in
interface precipitin reactions and Ouchterlony agar diffusion. Selecte- conjugates were
applied to frozen and paraffin-embedded embryo sections, which were exanined for specific
1c:alization of the antibo,. Among others, localization was observed in the optic cup
and lens of stage A9 and 20 embryos, but not in the optic vesicle or presumptive lens
ectoderm of stagc 17 or in any of the eye structures of stage 21. Evidence suggests lo-
calization of this reaction in the nuclei and cytoplasm of the optic cup, but only ir the
cytoplasm of the primordial lens. The possible nature of this transitory antigen end its
relation to lens differentiation are discussed.

2960

Nairn, R.C.; Ghose, T.; Fothergill, J.E.; McEntegart, I.C. 1962. Kidney-specific an-
tigen &ad its species distribution. Nature 196:385-387.

Kidney-specific antisera were conjugated and used in homologous and heterologous staining
among various species. Variations of staining were noted. Kidney-specific material was
particularly abundant in fresh-water fish.

2970
Roberts, D.St.C. 1957. Studies of the antigenic structure of the eye using the fluores-

cent antibody technique. Brit. J. Ophthalmol. 41:338-347.

The application of the fluorescent antibody-antigen technique in ophthalmic pathology is
discussed. An antiserum to rat glomerular basement membrane was produced and was shown
to react specifically with •membranes in the ciliary body and iris and also wilth nmembranes
in the small blood vessels of the retina, optic nerve, and conjunctiva. The memr" capsule

shared this antigenicity and seems to resemble basement membranes elsewhere in the body.

2980

Sargent, A.U.; Richter, M.; Medzon, J.; Rose, B. 1962. Organ and species specificity
of rat liver antigen. Federation Pro&!. 21:20.

Organ and species specificity of rat liver antigen was studied by complement fixation,
tanned red cell agglutination, and indirect fluorescein staining technique. A potent
rabbit antirat liver serum was obtained against rat liver homogenate rendered free of
connective tissue and vascular elements. Rabbit antiserum against rrat heart, lung, and
kidney was also prepared. Organ specificity was shown by a failure of rabbit antirat
liver sera to react directly with the aforementioned rat organ antigens The rabbit
antlisera against these same organ antigens also failed to react when tested directly

against rat liver antigen. Species specificity was indicated by a failure to inhibit

.i b-



the rat liver rabbit antirat liver system by prior incubation of the antisera with saline
4txtracts of heterologous liver antigens. The finding of both organ- and species-specific
a.tigen in the liver strengthens the possibility that a true autoimmiune disease involving
the liver can occur.

2990

Sarre, H.; Rother, K. 1957. Antibodies directed against the kidney, p. 95-133. In P.
Miescher and K.O. Vorlaender, ed. Die immunopathologie in klinik und forschung und •s
problem der autoantikorper. George Thieme Verlag, Stuttgart.

Fluorescent antibodies were used to localize cytotropic antibodies in the kidney. The
antibody of isolated globulin fractions of antiserum to mouse kidney or rat kidney was
bound in the kidney of mice or rats, mainly in the glomerulus.

3000

Stockdale, F.E.; Holtzer, H. 1961. DNA synthesis and myo~enesis. Exp. Cell Res. 24:
508-520.

Differentiated muscle cells synthesizing myosin, the meromyosins, and actin do not con-
currently synthesize DNA. Presumptive myoblasts that synthesize DNA do not concurrently
synthesize nyosin, the meron•rosins, or actin. The multinucleated muscle fiber is the
product of cell fusion.

3010
Tananai, I.; Yagi, Y.; Hiramoto, R.; Pressman, D. 1961. Lung-localizing antibodies

in anti-lung and anti-kidney serum. Proc. Soc. Exp. Biol. Med. 106:661-663.

Localization of antibodies in lungs was examined by fluorescent antibody after injection
of rabbit antisera to rat lung and rat kidney into rats. Although both sera gave positive
staining in lungs, anti-lung serum contained significantly higher amounts of lung-local-
izing antibodies than anti-kidney serum. The localizing components in both sera seemed
to be fixed in the same region of alveolar walls.

3020

T•unik, B.; Holtzer, H. 1961. The distribution of muscle .ntigens in contracted myofi-
brils determined by fluorescein-labeled antibodies. J. B.'-hys. Biochem. Cytol. 11:67-75.

Chick myofibrils in different states of contraction were treated with fluorescein-labeled
antibodies. The rabbit antibodies were prepared against chick myosin, light and heavy
meromy-osins, and actin. For any one state of contraction a single myofibril 'as photo-
graphed through the patse contrast microscope, stained with one of the antiera, and pho-
tographed through the fluoresCence microscope. The cytological changes in the sarcomeres
acconps4syin• contraction, as observed under the phase contrast microscope, were correlated
with changes in the distribution of the precipitated antibodies as observed under the flu-
orescence microscope. The changing patterns observed througn the fluorescence microscope
were compared with those predicted by the sliding filament model of contraction.
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Weil, A.J.; Rodenburg, J.M. 1962. The spexmatozoa-coating antiger of the seminal plas-
ma. Federation Proc. 21:144.

Seminal plasma of man and other mazmals contains a strongly antigenic, species- and
organ-specific material. It forms a firmly adherent coat on the surface of the sperma-
tozoa during their passage through the adnexal structures of the male genital tract.
This coat dominates the immnological behavior of seminal spermatozoa. The spermatozoa-
coating antigen, SCA, is isoantigenic in the rabbit. It can be visibly demonstrated on
the spermatozoa with fluorescein-conjugated anti-SCA immune globulin. This reagent spe-
cifically stains small granules in the epithelial cells lining the lumen and in those of
the intramural glands of rabbit seminal vesicles; it is also present within the lumen.
It appears, therefore, that the SCA originates in the seminal vesicle. Strom and mus-
cularis do not accept the stain. SCA is absent from the testicle, the epididymis, and
the prostate. Stainable material is found in the lumen of the ejaculatory duct, but its
epithelium remains unstained.

3o4o

Weil, A.J.; Rodenburg, J.M. 1962. The seminal vesicle as the source of the spermatozoa-
coating antigen of seminal plasma. Proc. Soc. Exp. Biol. Med. 109:567-570.

Fluorescein-conjugated antiseminal plasma immune globulin stains specifically both human
and rabbit seminal spermatozoa. Testicular spermatozoa lack reactivity with this reagent
for SCA. The study of the components of the male genital tract of the rabbit indicates
that SCA is produced in the seminal vesicle.

3050

Winnick, T.; Goldwasser, R. 1961. Immunological investigation of the origin of myosin
of skeletal muscle. Exp. Cell Res. 25:428-436.

Rabbit antiserum against chicken mhyosin was labeled with fluorescein isothiocyanate and
reacted strongly with chicken muscle mitochondria and microsomes. The staining could be
inhibited by potassium chloride extract of myofibrils. Particulate fractions of chicken
liver arnd pancreas did not bind the labeled antinrosin. In agar gel diffusion experi-
ments, three distinct antigenic components were shown to be common for pyosin, myofibrils,
and muscle mitochondria and microscmes of chickens. One of these antigens was also de-
tected in subcellular fractions of pancreas and liver and in blood plasma. The results
support the view that myosin, and probably other qjofibrillar fractions, are synthesized
in the granules of the muscle cell. It is postulated that they are then released and
integrated to constitute the qrofibril structure.

3O60

Yeager, J.A.; Anderson, T.0. 1959. Localization of testicular hyalurcnidase using flu-
orescent antibody. Acta Anat. 39:189-197.

Using a double-layer fluorescent antibody technique, the antigens of a purified bull tes-
ticular hyaluronidase preparation were localized in sections of b.ull testis. Specific

A
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fluorescence occurred in seriniferous epithelium in the region of spermatocytes and spe-
DMatogonia. In a tangential section of a reactive seminiferous tubule the distribution of

4 fluorescence suggested its occurrence at the surfaces of spherical cells. Considering
other pertinent data, the hypothesis was offered that spermtocytes synthesize hyaluron-
Ldase during periods of mitotic activity to disaggregate the cementing substance between
cells, allowing displacement of differentiating cells toward the lumen of the tubule.
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B. PATHOLOGY

3070

Anderson, P.J.; Cohen, S.; Barka, T. 1961. Hepatic injury: A histochemical study of
intracytoplasmic globules occurring in liver injury. Arch. Pathol. 71:89-95.

Injury to the rat liver produces intracytoplasmic globules within hepatic cells adjacent
To areas of necrosis. Globules are PAS-positive, stain positively for bound lipids, con-
tain acid phosphatase, and are strongly fluor-!scent when treated with fluoresceinated rab-
bit antirat immme globulin. The PAS reaction is reduced or eliminated after acetylation,
pepsin digestion, and lipid extraction. The globulins are reduced in size and number
after starvation. Globules my result from enlargement of cytoplasmic structures, lyso-
somes, intracellular complex lipids and embedded plasma proteins.

3080

Andres, G.A.; Morgan, C.; Hsu, K.C.; Rifkind, R.A.; Seegal, B.C. 1962. Electron mi-
croscopic studies of experimental nephritis with ferritin-conjugated antibody: The base-
ment membranes and cisternae of visceral epithelial cells in nephritic rat glomerali. J.
Exp. Med. 115:929-936.

Ferzitin-conjugated antibody has beer. used to identify by electron microscopy the sites
at which nephrotoxic globulins localize in rat kidney during acute experimental glomeru-
lonephritis. Basement membranes were primarily involved. Data confirm results from ear-
lier FA studies. Concurrent FA studies indicated that buffered 5 per cent formalin at
pH 7.2 and 4 C was a superior fixative to acetone or to osmium tetrcxide. Meth-acrylate
treatment of tissue, even after removal, prevented FA staining.

3090

Barns. A. ; Blumenthal, H.T. 1961. Fluorescence microscopy study of diabetic glomerulo-
sclerosis. Federation Proc. 20:17.

Crystalline beef insulin and globulin fractions of the serum of humen diabetics showing
a strong binding capacity between iodine 131 and insulin were labeled with fluorescein
isothdocyanate. Sections of kidneys showing the lesions of diabetic glcmerulosclerosis
were stained with the fluorescein-tagged insulin and intense fluorescence was noted in
the nodular foci of the glcmerular capillaries, the glomeralar basement membrane, affer-
ent and efferent arterioles, and the basement membrane of tubules. This fluorescence
with fluorescein-tagged insulin could be partially inhibited by pretreating the sections
with nonfluorescent insul.in. Similar studies vere carried out utilizing the sandwich
technique and the fluorescein-labeled globulin preparations. Normal kidney and kidneys
with other lesions were similarly studied as controls. The results indicate that the
nodular lesions of the glomeruli in diabetes contain substances with a strong insulin-
binding capacity.
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Broberger, 0.; Perlmann, P. 1962. Demonstration of an epithelial antigen in colon by
means of fluorescent antibodies from children with ulcerative colitis. J. Exp. Med. 115:
13-25.

Thirteen sera from children with ulcerative colitis were examined by FA for antibodies
eacting with constituents of human colonic tissue. Three of 10 sera reacted positively
by the indirect method with conjugates of rabbit antihuman gamia globulin. Specificity
was confirmed by inhibition tests. Sixteen sera from healthy children and adults were
negative. Staining capacity of sera correlated with hemagglutination titer when tested
with sheep erythrocytes coated with extract of colon. Absorptions indicated that the
stainable antigen also prespit in the extracts was useful for hemagglutination. In un-
fixed tissue sections, fluorescent antibodies were adsorbed onto the epithelial cells of
the mucosa but not on epithelial basement membranes. Fluorescent H agglutinins were
nonspecifically adsorbed onto the same mucosal structures of human colon as antibodies
in sera of patients with ulcerative colitis. Flucrescent serum from patients with rheu-
matoid arthritis also stained sections of humuan colon but with different localization
and. on different antigens. Sera from patients with systemic lupus erythemetosus or with

the nephrotic syndrome, all hemagglutinin-positive, did not stain the sections of colon.

3110

Clayton, R.M. 1954. Localization of embryonic antigens by antisera labeled with fluo-
rescent dyes. Nature 174:1059.

Antibodies labeled with fluorescent dyes have been used for histochemical localization of
antigens in tissue sections. This method might be applied to locate tissue antigens dur-
ig the course of development. Since the changes in relative distribution of antigens at
different stages of development are of interest from the point of view of differentiation,
a modification of the method, which enables one to study several antigens simaltaneously,
has been employed.

3120

Clayton, R.M.; Feldman, M. 1955. Detection of antigens in the embryo by labeled anti-
sera. Experientia 11:29-31.

The detection of tissue antigens during embryogeny could suitably be done with fluores-.
cent-labeled antibodies when the antigens were well characterized, but antigens against
tissue extracts could be expected to show cross-reactlions. These authors used antisera
labeled with iodine 131. Ainti-lens and anti-cardiac muscle antisera were used and frozen
sections were made. Some cross-reactions with other tissues were noted. Intensity pat-
terns varied with the age of the embryos and young mouse tissues tested. Autoradiographs
of findings are presented.
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Cruickshank, B.; Stuart-Smith, D.A. 1959. Orchitis associated with sperm- glutinati.•
antibodies. Lancet 1:708.

The factor in patient seram responsible for agglutination of sperm is antibody. Such anti-
body seemed to react with autologous and homologous antigen and may be responsible for
some orchitis cases. Further work is required to clarify the mechanisms involved. FA
was used to test sera against sperm and testis sections. No localization of antibodies
as noted.

3140

Dixon, F.J. 1960. Iunm.nologic mechwaisms in experimental vasculitis. Bull. N.Y. Acad.
Med. 36:714.

Fluorescent antibody studies, as a part of the reported project, revealed the Arthus site
to contain an antigen-antibody deposition in the subepithelium of the small vessels. In
eoxperimental glomerulonephritis of rabbits, a heavy antigen-antibody deposit was seen in
the basement membranes of affected glomeruli.

3150

Fennell, R.H., Jr.; Reddy, C.R.R.M.; Vazquez, J.J. 1961. Progressive systemic sclero-
sis and maligmint hypertension. Arch. Pathol. 72:209-215.

An inmmnuohistochemical study of the renal lesions of progressive systemic sclerosis and
malignant hypertension offers on one hand additional evidence for a morphologic similar-
ity between the lesions of these two entities.. The lesions in both diseases showed a
preferential concentration of fibrinogen. On the other hand, a serologic difference nay
exist, in that three patients with malignant hypertension had no nuclear-localizing fac-
tors, but such factors may be found in patients with scleroderma. It is concluled that
no definite interpretation in regard to pathogenesis of disease can be made in these two
conditions.

3160

Fennell, R.H., Jr.; Santameria, A. 1962. I~minochemical and histochemical study of
hepatic lesions produced by anaphylaxis in the rat. Federation Proc. 21:305.

Adult Holtzrn rats inmmunized by 3 injections cf 5 mg of human serum albumin, KSA, in
incomplete adjuvant developed titers of antibody detectable by hemaggluttnation and Ouch-
terlony plates. When shocked by injectian into the tail vein of 5 mg of HSA most animals
died in 4 to 12 hours but a few survived for 24 hours. Changes cf severe congestion of
periportal areas at 4 hours progressed to focal necrosis in 12 to 24 hours. Fluorescent
azntibody studies showed antigen preferentially localized to periportal sinusoids in early
lesions and sharply localized to necrotic areas later. No lesions were seen in animals
imminized but not shocked. Studies for oxidative enzymes showed irduction of activity
in necrotic foci. Studies for acid phosphatase revealed a consistent sequence of changes
in acid phosphatase granules of liver cells with early enlargement and formation of peri-
nuclear clumps. Later granules disappeared and cytoplasm stained diffusely. Finally,
loss of enzyme occurred in necrotic areas with simultaneous increase in enzyme activity
in neighboring Kupffer cells.
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* Hammer, D,; Barnett, J.; Dixon, F.J. 1962. Fost factors in nephrotoxic serum nephr;-

tis. Federation Proc. 21:13.

These experiments were undertaken to determine the roles of heterologous antikidney serum
and of host factors in the development of nephrotoxic serum nephritis, NSN. Normal rats
and rats tolerant to rabbit gamma globulin, RGG, were injected with rabbit antirat kidney
nephrotoxic serum, NTS. To induce tolerance, newborn rats were exposed to 20 mg of RGG
intraperitoneally within 12 hours after birth and then daily for 1 week. One subsequent
injection was given at 4 weeks of age. Rats 8 weeks of age received intravenously 1.0 ml
NTS and a tracer do.r,e of RGG labeled with iodine 131 simultaneously. Thirty-eight of
70 rats exposed to RGG at birth developed no proteinuria during the observation time
of 12 weeks after injection. In control groups not exposed to EGG at birth the onset
of severe proteinuria in 51 of 56 occurred within 12 hours after injection of NTS. In
addition, rats of both groups responding with proteinuria began by the 3rd day to elim-
inate the labeled RGG rapidly; tolerant rats without proteinuria exhibited an extremely
slow elimination. The rapid disappearance of labeled RGG from the blood of proteinuric
rats was caused in part by loss in the urine but to a greater part by apparent immune
elimination. In both tolerant nonproteinuric and control prcteinuric rats immznofluores-
cent observations revealed prompt fixation of RGG in the glomerular basement membranes.

3180

Hulka, J.F.; Hsu, K.C.; Beiser, S.M. 1961. Antibodies to trophoblasts during the post-
partum period. Nature 191:510-511.

FA was used to produce evidence favoring an inmmnclogic interpretation for the finding of
tagged globulin from post-partum sera in the syncytiotrophoblastic cytoplasm.

3190

Hunter, F.M.; Sparks, R.D.; Salzman, R.T. 1960. Autoagglutinins in hepatic disease.
Gastroenterology 39:394-403.

When studied by a modification of the fluorescent antibody method, 3 of 4 patients with
chronic progressive hepatic disease demonstrated circulating autoagglutinins. Six con-
trol patients and 2 patients with normal livers failed to demonstrate such agglutinins.
These agglutinins possess some of the criteria for immunologic specificity usually demon-
strated by antibodies. The autoagglutinins may have no patho.cgic significance; however,
each patient who demonstrated autoagglutination had severe, pvc-..ressive hepatic disease.

3200

Kaplan, M.H.; Craig, J.11. 1958. Production of cardiac lesions in rabbits immunized with
heterologous heart tissue. Federation Proc. 17:2030:520.

Immrinization of rabbits with homogenates of beef or rat heart stimulated antibodies reac-
tive with normal rabbit heart tissue, as demonstrated by irmznofluorescence and complement
fixation. The antigen has been identified as an alcohol-soluble organ-specific constitu-
ent of the sarcoplasm of striated =uscle. It may be differentiated by cross-absorption
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tests from cardiolipin a8ntigen. Rabbits given repeated injections of beef or rat heart
homogenate incorporated in either alumina gel or Freund adjuvant develop small focal car-
diac lesions characterized by mjofiber necrosis and or interstitial inflammation. Rarely,
an extensive nyocardial fibrosis has been observed. The results of one experiment were
as follows: Cardiac lesions were noted in 8 of 8 animals injected with rat heart, 7 of 9
ardmals given beef heart, and in 3 of 13 control rabbits injected with human gam globu-
lin. Myofiber necrosis was noted in 12 of the 17 experimental animals and in one of the
13 controls. In 7 of 15 experimental aninals, bound gamma globulin could be detected
within the sarcoplasms of myofibers, although all of these 15 rebbits showed elevated
levels of circulating antibody. 1-trocardial cells are resistant to penetration by antibody
to the sarcoplasmic antigen. Resistance may represent a limiting factor in pathogenesis
of cardiac lesions.

3210

Kurtz, S.M.; Feldman, J.D. 1962. Morphologic studies of the normal and injured rat kid-
ney following protein overload. lab. Invest. 11:167-176.

Normal and nephrotic rats received intravenous or intraperitoneal injections of purified
heterologous bovine serum albumin, BSA, so that the transit of this protein through the
nephron could be studied. Normal animals developed numerous gram-stainable droplets scat-
tered in the glomnrulus and proximal convoluted tubules after 48 hours. Tissues prepared
for fluorescent antibody studies and stained for the presence of BSA revealed that only
the glomerular droplets were fluorescent. Electron micrographs showed that the glomerular
droplets were accumulated in the visceral epithelial cell cytoplasm. The tubular epithe-
lial cell droplets were accumulated in the visceral epithelial cell cytoplasm. They were
readily visualized in the electron microscope and differed morphologically from those in
the glomerulus. There was no evidence that tubular droplet formation was associated with
the mitochondria of these cells. The nephrotic animals revealed essentially the same pic-
ture described above for the normal animals, except that the glomerular epithelial cells
contained larger masses of droplets and clumps of the injected protein.

3220

Mancini, R.E.; Davidson, O.W.; Nemirovsky, M.S.; Vilar, 0.; Bueno, M. 1961. Reaction
of acroscmal germinal cells of guinea pigs and rats with flucrescent antitesticular anti-
body. Rev. Soc. Argent. Biol. 37:284-285. In Spanish.

More than half of the completely sensitized animals developed testicular lesions in the
form of atrophy of the germinal epithelium. Only 25 per cent showed circulating anti-
bodies against testicle by complement fixation. The FA test demonstrated a specific flu-
orescence in the testicles against homologous globulin and acrosomal spermatids and the
spermatozoid heads. Controls included blocking by normal. globulins and absorption with
lyophilized homologous testicle and yielded negative or feebly positive results. The same
techniques applied to incompletely sensitized animals were negative. Lesions were not the
same as in the first group. It is postulated that the reaction between immune serum glob-
ulin and the acrosoma indicates the existence in this structure of an antigenic substance
found in testicular extract.

M•
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Moran, TJ.; Kurtz, S.M.; Vazquez, J.J. 1962. Diabetic und cortisone-induced reral
"lesions, a morphologic and immunochemical study. Lab. Investý 2:240-254.

Glomerular lesions in cortisone-treated rabbits have been studied by imeanohistochemical
techniques and by electron microscopy. A protein, probably a globulin and apparently
derived from the circulating plasma, has been demonstrated as a prominent component of
the lesions. By electron microscopy the lesions have been shown to be essentially intra-

vascular, and no significant changes were found in basement membranes or epithelial,
endothelial, or mesangial cells except in areas immediately overlying the nodular lesions.
Globulin was also demonstrated in the glomeruli, the fibrin cap lesions, and the renal
arterioles in cases of human diabetic glomerulosclerosis. Similarx.ties and differences
between the cortisone-induced lesions in rabbits and human diabetic glomerulosclerosis
and the possibility of significance of demonstration of globulin in the human diabetic
lesions have been discussed.

3240

Nairn, R.C.; Chadwick, C.S.; McEntegart, M.G. 1958. Fluorescent protein tracers
in the study of experimental liver damage. J. Pathol. Bacteriol. 76:143-153.

Fluorescein-conjugated homologous whole serum or serum albumin was injected intrave-
nously to provide a plasma tracer in rabbits and rats in which liver damage ha& been
induced by the following methods: injection of renin after bilateral nephrectomn, to
produce acute hypertension; acute carbon monoxide or anoxic asphyxia; carbon tetra-
chloride poisoning. The liver lesions varied from s&vere centrilobular necrosis,
through cytoplasmic vacuolation, to minimal cytological damage not detected by rou-
tine histological methods. In every case, examination of unstained sections of these
livers by ultraviolet fluorescence microscopy revealed an abnormal distribution of
fluorescent tracer. Droplets of fluorescent material appeared in damaged liver cells.
They were particularly conspicuous in the viable-looking cells that bordered areas of
necrosis.

3250

Paronetto, F.; Schaffter, F.; Popper, H. 1961. Irmmnuocytochemical reaction of se-
rum of patients with hepatic diseases with hepatic structures. Proc. Soc. Exp. Biol.
Med. .06:216-218.

Binding of sera of 32 patients with various liver diseases, ten patients with lupus
erythematosus and 30 hospital controls to human and animal livers and other organs was
studied by indirect fluorescent antibody. Two types of circulating reacting substances
were demonstrated. One, r-ted in patients with primary biliary cirrhosis and malignant
hepatitis, bound nuclei wit.hout species or organ specificity; the other, occurring in
a variety of hepatic diseases, reacted with the cytoplasm of ductule cells. The former
was influenced by steroid therapy, but the latter was not. The antigenic material in
the ductular cell possibly is a maco- or lipoprotein that may also be present in bile.
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3260

Scott, D.G. 1959. An im=mnohistological study of connective tissue. Arm. Rheum. Dis.
18:20-(-P14.

The results are reported of an inmiunohistochemical analysis of connective tissue based
on the use of two different antisera, each labeled with one of two contrasting fluoro-
chromes, fluorescein or lissamine rhodamine RB 200. Basement membranes are antigen-
ically distinct from reticulin on the one hand, and from a group of connective tissue
components on the other. Members of this group include fibroblasts and fibrils in the
interstitium of organs, in vascular adventitia, in proliferat:ing fibrous tissue, and
lying between bundles of collagen in the capsule of joints. Reticulin was antigenically
related to, but not identical with, members of the third group of connective tissue
components. Thus it appears that three connective tissue antigens, or groups of anti-
gens, can be recognized by inmmnohistochemical means. All three groups react with an-
tisera prepared against human glomeruli, but only two, reticulin and the third or fi-
brous tissue group, react with antisera prepared against human synovium. These findings
do not necessarily imply that the renal. glomerular basement membrane contains reticulin.

3270

Scott, D.G. 1960. Imrunohistochemical studies of connective tissue: The use of con-
trasting fluorescent protein tracers in the comparison of two antisera. Immnnology
3:226-236.

Two fluorochromes of contrasting color, fluorescein and lissamine rhodamine RB 200, have
been used in comparing the reactions with their antigens in tissue sections of anti-
human-glcmerulus antisera and anti-human-synovius antisera. A uniform redistribution
of labeled antibodies took place when tissue sections pretreated with fluorescein-la-
beled anti-glomerulus globulin were exposed to anti-glomerulus globulin labeled with
lissamine rhodamine RB 200. In sections pretreated with an anti-human-glomerulus con-
jugate and exposed to an anti-human-synovium conjugate labeled contrastingly, and vice
versa, the redistribution of antibodies did not occur to the same extent in every sit-
uation. There may be a difference in the stability of union between certain connective
tissue antigens and antibodies present in Enti-glomerulus conjugates, on the one hand,
and anti-synovium conjugates on the other. The results of these experiments and of
others in which anti-glcmerulus and anti-synovium conjugates labeled contrastingly were
allowed to react with tissue sections simultaneously, indicate that splenic reticulin
is antigenically dissimilar to fibrils in vascular adventitia.

3280

Seegal, B.C. 1959. The value of the teclnique using fluorescent antibodies in the
study of experimental nephritis: Its possibilities for application to an interpreta-
tion of the pathogenesis of certain forms of human nephropathy. Rass. Fiosiopol. Clin.
Terap. 31:12:1063-1078. In Italian.

This address is a review of work in experimental nephritis. The fluorescent antibody
method is the principal study tool.

,.~-.
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* Steblay, R.W. 1962. Glomerulonephritis induced in sheep by injections of heterologous

glomerular basement membrane and Freund complete adjuvant. J. Exp. Med. 116:253-272.

Circulating serum antibodies that localized by FA on basement membrane structures of
the heterologous donor kidney antigen or produced nephritis in the heterologous donor
species were found in serum of sheep with nephritis. This represented the first pas-
sive transfer of nephritis by serum antibody to a heterologous species from an animal
with nephritis. Aspects of pathology, timing, and clinical observations were discussed.

3300

Steblay, R.W. 1962. Localization in human kidney of antibodies formed in sheep against
human placenta. J. Immunol. 88:i4 3 4-442.
Sheep anti-HGBM, humn glomerular basement mem-brane, and anti-human placenta antibodies,

when applied in vitro, localize in identical manner in the basement membranes of glo-
meruli, tubules, capsules, intertubular capillaries, certain extracellular sites in the
media, and adventiitia of arteries; they have similar distribution patterns when applied
to human placeuta. Cellular structures are not stained. Bcth placenta and HGBM
greatly decrease or eliminate fluorescence when used for adsorption. A similar or
identical antigen, or a group of antigens, is present in the placenta, HGBM, and oth-
er connective tissue structures of the kidney. The sheep injected with HGBM and
Feeund adjuvant in this experimeni developed an acute proliferative glomerulonephri-
tis. Autofluorescent internal and external elastic laminae were never seen in pla-
cental blood vessels observed, even though some were of considerable size.

3310

Steiner, J.W. 1961. Investigations of allergic liver injury, light, fluorescent
and electron microscopic study of the effects of soluble immmne aggregates. Amer.
J. Pathol. 38:4o9-426.

Soluble complexes of antigen and antibody composed of human serum albumin and rabbit
antihuman serum albumin prepared in vitro were injected into the portal circulation
of a group of ncrmal rabbits. Theoretical conditions of antigen excess were created
in another group of hyperimiune rabbits that received a large injection of specific
ntigen into the portal vein. The resulting midzonal necrosis of liver cells in both
groups of animals was indistinguishable from the injury produced when precipitated
particulate inmune aggregates were administered. When fluorescent tracer-labeled an-
tigen was used in these experiments, precipit-ates of this material were found in the
necrotic areas even when soluble complexes were injected. The question of a possible
ischemic basis for the necrosis remiued unresolved.
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3320

Taylor, H.E.; Shepherd, W.E.; Robertson, C.E. 196i. An imm-nohismochemical exam-
ination of granulation tissue with glomerular and lung antiserums. Amer. J. Pathol.
38:39-48.

Fluorescein antibody conjugate prepared against rat glomeruli and lungs reacted in
vitro with a wide variety of naturally occurring reticulins but failed to react wit.
the young argyrophilic fibers, reticulin, in areas of granulation tissue. This in-
dicates a lack of antigenic relationship between these groups of argyrophilic fibers,
which also differ in some respects chemically. The same conjugates reacted specif-
ically wit" capillaries in many organs and with newly formeu capillaries in the areas
of granulation tissue. The reacting antigen seemed to be associated with the cyto-
lasm of the young capillary endothelial cells rather than with the basement membranes
per se. When the same unconjugated antisera were injected intravenously, the only
demonstrable site of localization was in the glomerular basement membranes.

3330

Wissler, R.W.; Kao, V. 1962. Imiunohistochemical studies of the human aorta. Fed-
eration Proc. 21:95.

Multiple unfixed 4-micron sections from 18 aortic areas of 9 individuals, 2 to 70 years
of age, were studied microscopically using fluoresceinated rabbit antibodies to immu-
noelectrophoretically pure human plasma fractions, including beta lipoprotein, alpha
lipoprotein, albumin, and fibrinogen. The severity of the atherosclerotic lesions sampled
varied from no evidence of disease, through fatty streak and fatty plaque to compli-
cated lesions. Adjacent cryostat sections from each aortic area wexe stained with
Sudan IV, various connective tissue stains, and fibrLa stains. Suitable control sec-
tions were studied. Inmmunoelectrophoresis, as well as positive staining of model
streaks, demonstrated the avidity of the labeled antibodies. The fluorescent anti-
beta lipoprotein consistently stained diseased areas of aortic intima where lipid was
revealed by fat stain. Fatty streaks and plaques tended to stain more intensely than
the necrotic centers of complicated lesions. The fluorescent anti-alpha lipoprotein
either stained the diseased areas very faintly or not at all. The fluorescent-anti-
human fibrinogen stained small focal areas of intima and adjacent media. The areas
stained for fibrin immunohistochemically were more numerous in the complicated lesions
and were absent in several cf the fatty streaks studied. The fluorescent-antihuman
albumin stained none of the lesions.

7:i
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3340

Arouilla, E.R.; Coblence, C. 1960. The isolation of rabbit insulin antibodies. Anat.
Rec. 138:203-209.

it has been possible to prepare an insoluble insulin aggregate by conjugating insulin
to a cellulose stroma comlex with bisdiazobenzidine. This complex can absorb insulin
antiserum. Insulin antibodies many be isolated in a 500-fold purity from this aggregate.
There are a multiplicity of antibodies to the insulin molecule that have a imultiplicity
of binding characters.

S 3350

Baum, J.; Simons, B.E.; Unger, R.H.; Madison, L.L. 1962. Localization of glvrcagon
in the alpha cells in the pancreatic islet by immunofluorescent technics. Diabetes 1:
371-37!4.I_ Localization of the site of gluca.on production has been indirect in all previous stud-
ies. In this work immunofluorescent techniques were used to identify the site of ori-
gin of glucagon. A specific rabbit antibeef-pork glucagon antiserum was used to iden-
tit• glucagon in the pancreatic islet. Fluorescein isothiocyanate-labeled goat anti-
rabbit antiseram was the fluorescent tag that permitted visualization of the site of
the antiglucagon-glucagon reaction in bovine pancreas. Appropriate control studies
demonstra*;ed the specificity of the reaction. In serial sections alpha cells v^re lo-
cated by The darkfield illumination technique. The fluorescent tag showed glucagor. to
be located in those cells identified as alpha cells in adjacent 4-micron sections. This
could, be differentiated from the beta cells identified by anti -insulin antiserum. Tnese

S- data provide the first direct evidence for the production of glucagon in the alpha cells
A • of the pancreatic islet.

3360

Costax.zi, G.; Mancini, A.M.; Zamp., G.A. 1961. Experimental research on insulin an-
tibody: III. Immunohistoloky of pancreas with guinea pig .nti-boving insuljL serum
conjugated with fluorescein isothiocyanate. Boll. Soc. Ital. Biol. Spezim. 37:24:1233-
1235. In Italian.

Serum reacted with various indigenous insulins present in tested pancreases. Insulins
demonstrated different antigenic behavior, not entirely species-specific. The most in-
tense specific staining obtained with a conjugate directed. against bovine anti-insulin
was obtained in- bovine pancreas. StainiLng vas of less intensity in the pancreas of
sheep, an animal specifically related to cattle; it was still less in the pig and the
horse, and was absent in the other umm-.ls examined. The hyperglycemia-producing ef-

gatei, contrasted to the absence of staining in the endocrine pancreas of the rabbit

by the same serum. This disscrepaicy haw bsen confirmed. Three hypotheses were formed:
Presence of different points of attack of a single anti-insulin antfbody on insulin,
with formation of bonds neutralizing the hormones that are di'ferenm; from those in other

- .
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animal species; formation of different ant-bodies, some less specific, others more spe-

If cific; and necessity for bond energy between antibody and antigen greater for identifi-
Ai.... cation than for neutralization.

Costanzi, G.; Mancini, A.M.; Zampa, G.A. 1962. Experiments on insulin antibody: IV.
Morphology by inmmnohistology of lymphoid tissue and spleens of guinea pigs immanized
with insulin. Boll. Soc. Ital. Biol. Sperim. 38:13:631-637. In Italian.

Pathology due to antigen-antibody reaction was demonstrated. insulin resistance was dem-
onstrated immanologically.

3380

Craig, J.M. 1962. The localization of ferritin in the tissues of newborns by i:mmno-
fluorescent techniques. Amer. J. Dis. Child. !04:552-553.

Ferritin was isolated by the cadmium sulfate tecnnique of Gr-nick from human liver and
spleen. It was reprecipitated 3 times in 10 per cent cadmium sulfate. After dialysis
it was suspended in incomplete Freund adjuvant and administered to rabbits for antibody
production. The resulting ealtisera gave a single line in the Ouchterlony plate against
the antigen and gave no line when tested against normal human sera. labeled fluorescent
antisera preparation mad tissue staining were carried out by the Coons technique with
appropriate controls. Localization of ferritin was demonstrated in the reticuloendothe-
lial cells of lymph nodes, the spleen, and the Kupffer cells of the liver. It was found
in the parenchymal cells of the liver on occasion and in the brush border and the cyto-
plasm of the proximal tubule of the kidney. In none of these areas was ferritin uni-
formly demonstrable. When present it was often accompanied by histologically visible
iron deposits. It often appeared promLnently in infants with erythroblastosis. Repeated
attempts to demonstrate ferritin by this method in the immature and term placenta have
failed.

3390

Cniicks'hank, B.; Currie, A.R. 1958. Localization of tissue antigens with the fluores-
cent antibody technique: Application to human anterior pituitary hormcnes. Immunologj
1:13-26.

Antisera have been prepared to adrenocorticotrophic hormone, thyrotrophic hormone, and
growth hormone extracted from human pituitaries and to gonadotrophic and thyrotrophic
hormone extracted from human urine. Precipitin, absorption-precipitin, and gel-diffu-
sion tests have been performed with these antisera. No conclusive evidence was obtained
of the presence of a hormone-specific antibody in any of the antisera. Cross-reactions
occurred indicating presence of an antigen common to extracts prepared from the pituitary
and a ftuirther antigen, or antigens, common to extracts prepared from the urine. Despite
absence of hormone-specific antibodies, fluorescein-labeled samples of the antisera gave
staining in cytoplasm of cells in the anterior pituitary and did not stain other tissues.
Interpretation of tissue localization studies with labeled antisera is discussed.
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3400

De Barbieri, A.; Scevela, M.E. 195i. Preparation of some fluorescent enzymes and
measurement of their biochemical a.tivi.ty. Boll. Ital. Biol. Sperim. 34:19:118)-1192.
In Italian.

Determination. of the specific activity of the protein enzymes cyto••ro.'ie c, ribonu-
clease, trypsin, and chymotrypsin .oupled with fluorescein isozy•nate has demo.nstrnated
that cytozhrome .2 loses 23.5 per cent of its initial activity, ribonuýlea3e loses 63
per cent, and trypsin a.d chymotrypsin are completely inactivated.

3410

Goodfrienl, L.; Leznoff, A.; Sehon, A.-H. 1961. Antibodies to estrore protein co.-
jugates: Iit. Tissue localization of estrogens. Can. J. Biochem. Physiol. 39:957-971.

Evidence was obtained that the mature rat ovary contained cellulpr comonents that
cross-reacted with fluorescein-labeled antiserum to estrone-2-carbamido-.3A.

3420

Halikis, D.N.; Arquilla, E.R. 1961. Studies on the physical, immnolozical, end bio-
logical properties of insulin conjugated with fluorescein isothiocyanate. Diabetes 10:i42-147.

A fluorescein isothiocyanate derivative of insulin was prepared, and its biological, ir-
munological, and physical properties were investigated. Fluorescent inrsulin has at
least two components by electrophoresis, each of which migrates faster then crystalline
insulin. The fluorescence of insulin labeled with fluorescein is augmented by serxam
proteins. Insulin conjugated. with fluorescein isothiozyanate reacts iimranologically tc:
a lesser degree than crystalline insulin when exposed to rabbit antibo:y against crys-
talline insulin as measured by hemagglutination. This altered activity could not be
demonstrated in the cross-inhibition of hemmglutination. The biological activity of
insulin in Wistar rats was significantly decreased when conjugated with fluorescein
isothiocyanate.

3430

Hartley, B.S.; Massey, V. 1956. The active center of chymotrypsin: I. Labelling
with a fluorescent dye. Bioczhem. Biophys. Acta 21:58-70.

1-Dimethylaminonapht~halene-5-sulphoniyl chloride reacts with a-chymotryllsin, cbhyrotryp-
sinogen, and DIP-chymotrypsin to give fluorescent conjugates. The absorption spectra
and fluorescent proper4ties of these conjugates have been investigated. The enzyme ac-
tivity of a-chymotrypsin is inhibited by reaction with one molecule of the fluorescent
dye. Competitive inhibitors will protect the activity of the enzyme diring reaction
with the dye. The dye-labeled enzyme will no logger react with organo-phosphorus in--
hibitors. It can be reactivated by hydrolysis at alkaline pH. It is concluded that
the dye reacts with a group in the active center of the enzymes. Dye-labeled chymo-
trypsinogen can be activated vith trypsin to give fiully active dve-labeled chymotryp-
sin. The stability and fluorescent properties of dye-amino-acld derivatives have been
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co.mpared wit dye-labeled chymotrypsin. Dye-labeled irmidazole rings ear .he -osest
* resemblance to the labeled enzyme. The signficance of these findirns w-,.h resrect to

the chemical nature of the active center of chymotrypsin is discussed.

344o

Hsrtroft, P.M.; Edelman, R. 1960. Renal juxtaglomerular cells in scdi-mn deff-'c--ency;
effect of hypop'hysectonj; localization of renin by the fluorescent antibody techn.ique,
p. 63-68. In J.H. Moyer and M. Fuchs, ed. A Hahnemann symposium or salt and water re-
tention: E-enma mechanismis and m-_nagemenT. W.B. Saunde:z Comparn, Philadelphia.

Evidence from fluorescent anti-renin, together with previous results, stronpgly supports
elaboration of renin by juxtaglomerular cells. Firnal proof awaits technique i.mrovemenTs
and renin purification.

3450

Kent, S.P. 1961. A study of mucins in tissue sections using the fluorescent antibody
technique: I. The preparation and specificity of bovine submaxillary gland mucin an-
tibody. J. Histochem. Cytochem. 9:491-497. Also Federation Proc. 20:16, 1961.

Macin was extracted from bovine submaxillax-j glands and purified by a modification of
the Sevag procedure. Antibodies to the mucin were produced in rabbits. The antibodies
were labeled with fluorescein and used to demonstrate bovine submaxillary gland nmucin
in routine paraffin sections of formalin-fixed tissues. 'The fluorescent-labeled anti-
body did not react with the submaxillary gland of the pig, dog, mouse, rat, rabbit, or
human or with other mucin-containing organs of cattle. This indicated that tie anti-
bodies are organ-specific as well as species-specific. The results of the study fur-
ther suggest that epithelial muciiis from other tissues may also stimulate antibodies
with high specificity.

346o

Kent, S.P. 1962. A study of mucin in tissue sections using the fluorescent antibody
technique: II. The preparation and specificity of human submaxillary gland mucin an-
tibody. Federation Proc. 21:15.

The preparation of organ-, and species-specific antibcdies to bovine submaxillary gland
mucin labeled with fluorescein and used to study mucin in paraffin-embedded tissue sec-
tions was recently reported. Similar studies with human submaxillary glands have been
performed. The mucin was extracted and purified by a modification of the Se-,rag proce-
dure. Antibodies to the mucin were produced in rabbits, labeled with fluorescein iso-
thiocyanate, and used to demonstrate human submaxillary gland nrucin in paratffin se_'tions
of formalin-fixed tissues. The fluorescein-labeled antibody reacted with the submaxil-
lary gland macin in the twelve human specimens studied but did not react with the sub-
maxillary gland mucin of the monkey, cow, pig, dog, rat, mouse, rabbit, or guinea pig.
Cross-reactions were observed with the iucin of hun~n tracheal, 3ublingual, lingual, cer-
vical, and Bartholin glasnds. The surface mucin of the stomach, ileum, and gall bladder
also reacted. Mucin of colon and masry duets did not show specific fluorescence when
expos'ed to the labeled antibody.

--- V --- c -
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Lacy, P.E. 1959. Electron microscopic and fluorescent antibody studies cn islets of
Langerhans. Exp. Cell Res. Suppl. 7:296-308.

The ultrastiucture of the beta granules is distinctly different in "he islet of the
rat, dog, cam, rabbit, guinea pig, and chicken. The variations are so characteristic
that earh species can be identified on the basis of the ultcastracture of its beta gran-
ulcs. Endogenous insulin uas demonstrated in the beta cells by fluorescent-labeled an-
tibodies to beef insulin. The beta cells of the rat, dog, cat, rabbit, annd chicken were
stained with the labeled antibodies to insulin, indicating that the endogenous insulin
of these snecies was not immmologically different from beef insulin. The beta cells
of the guinea pig did not react with the fluorescent-labeled antibodies to insulin, A
uniform ultrastructure of secretory granules of alpha cells was observed in the differ-
ent apecies.

348o

Lacy, P.E.; Davies, J. 1957. Preliminary studies on the demonstration of insulin in
the islets by the fluorescent antibody technic. Diabetes 6:3514-357.

The globulin fraction of guinea pig serm, containing antib--dies to insulin, was labeled
with fluorescein isocyanate. The labeled, anti-insulin globulin was used to stain fro-
zen sections of pancreas from the beef, cat, mouse, rat, guinea pig, rabbit, and man.
A yellow-green fluorescence was produced in the islets of the beef, cat, rat, and mouse
pancreas by this labeled globulin fraction. The fluorescent reaction was inhibited in
the beef and mouse pancreas by the prior addition of either c ercial insulin or crys-
talline pork insulin to the labeled globulin. The fluorescent reaction was not inhib-
ited by the addition of glucagon. Fluorescence was not produced in the islets of the
guinea pig, rabbit, and human pancreas.

3490

Lacy, P.E.; Davies, J. 1959. Demonstration of insulin in mammalian pancreas by the
fluorescent antibody method, Stain Technol. 34:85-89.

An improved technique is presented for demonstrating insulin location in tissue sections.
Detailed instructions are given for antiser-m preparation, tissue freeze-drying, embed-
dling, sectioning, staining, examination, and photography.

3500

Le-vi-Montalcini, R.; Angeletti, P.U. 1961. Growth control of the sympathetic system
by a specific protein factor. Quart. Rev. RIo. 36:99-108.

The grtbh, differen.I.•ation, and maintenance of the sympathetic nerve cells were found
to depend upon a isp-ciiic protein factor. T' e chemical, biological, and immunologic l

properties of this factor are discussed in connection w-ith the recent findings of the
presence of the gi wth factor in the sympathetic nerve cells of a variety of mammals,
including man.
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3510

Leznoff, A.; Fizs•m=n, J.; Goodfriend, L.; McGarry, E.E.; Beck, J.C.; Rose, B.
1960. Localization of fi, orescent antibodies to human growth hormone in human ante-
rior pituitary glands. Proc. ,',c. !*xp. Biol. Med. 104:232-235.

Use of fluorescent antibody has shown tAnat rabbit antibodies to Faben human growth hor-
mone localize specifically in cells of the human anterior pituitary gland. ih-s anti-
body probably localizes exclusivelj in eosinophil cells of normal hLzmn pituitaries 2nd
in eosinophilic adenomata from patients with acromegaly.

3520

Leznoff, A.; Fishman, J.; Goodfriend, L.; Mzrarrj, E9 E.; Rose, B.; Beck, J.C.
190C. The cytological localization of human growth hormone with fluorescent antibody.
J. Cin invest. 39:1006-1007.

Using gel diffusion and hemagglutination techinqujos, our laboratory and others have
shown that antisera to the Raben =ore highly purified preparation of human grcwth hor-
mone ui a especles-specific and hormone-specific. .Antisera to human growth hormone were
conjugated tu Ili4cTescein isothiocyarate and applied to sections of normal hiu-n ritu-
Itarienj eosinophlc ailgjomata, and an unclassified pituitary adenoma from a patient
with sev~re Cushing disease. The fluorescent antisera localized almost exclusively in
p tu.axj eoulnophilie cells and in eosinophilic adenomata. There was no staininG of
other orga= -r adenomata. The staining wab inhibited with entihuman growth hormone
and abscrbed by prior incubation with human growth hormone. Unstained sections end
sectii•_s s-taned with heterologous conjugates showed no fluorescence. Fluorescent an-
ta gam giobulin localized in blood vessels and fibrous septa of the pituitary.
7hese s-ud-ies contribute evidence fcr the specificity of our antisera to human growth
hormone and evidence that the Dieui- ary eosinohil is the cellular site of production
cr storage of growth hormone in the human.

3530

M-ncirt, A.M.; Zanpa, G.A.; Costanzi, G. !S61. Experimental research on insulin an-
tibod,: 11. imrnocbemical characterization of guinea pig anti-insulin serum conju-
gated witch fluor,.z:cin isct-hir-_ranate. Boll. Soc. Ital. Biol. Sperim. 37:24:1230-1232.
in Italian.

Anti-insalin antibody actin-ity of guint.a zig serum is carried out by the gammh globu-
lins. The hyperglycemia and glycosuria obtained in the rabbit with anti-insulin guinea
pig serum against bovine insulin can be attributed to gamme globulin. Conjugation of
gamma globulin contained in the g70iiea pig serum with fluorescein isothiocyaname does
not modify Lhe anti-insulin antibody. Blocking of insulin by specific antibodies, at
least in the guineu •ig, can be demonstrated immunologically only by the hemagglutin-
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3540K)

Mancini, E.E.; Vilar, 0.; Dellacha, JoM.; Gimeno, A.; Castro, A. 1959. Histologi-
cal localization of fluorescent thyroid-stimulating hormone in rat tUssaes. Nature 164:
1733-1734.

After labeling with lissamine rhodamine .B 200, thyro~d-etimulating h'r..±.one retained
Dart of its biological activity. .racirng studies thus provided new data on histological
dynamics and localization of the hormone.

3550

Man.cini, R.E.; Davidson, C.W.; Dellacha, J.C,; Alvarez, B. 1961. Participation cf'
the kidney in the incorporation of fluorescent proteins and pituitary hormones. J.
Histochem. Cytochem. 9:614-615.

Various hormones and seram proteins were labeled with fluorescent dyes and injected irnt
rats and the distribution was traced. Free fluorescent dyes injected as controls were
generally not retained. In the first few minutes, albintn, globulin, and fibrinogen oc-
curred in small amounts in capillaries of the glomeruli, then in the lumina of the Bow-
man capsules, the proximal convoluted tubules, the intertubular capillaries of the cor-
tex, and in the profuse capillary bed of medulla. After 6 hours they began to disappear
from the glcmerulus and capillaries, and at 8 hours they appeared in the apical portion
of the cells of proximal convoluted tubules. There they slowly increased up to 4E hours,
remained 6 to 8 days, and then disappeared. Pituitary hormones appeared faster and in
greater amount in the same sites of the nephron, reaching their maximal accumulation in
6 hours and disappearing after 48 hours. Small amounts of these hormones were prese:±D
In the lumina of the distal convoluted and collecting tubules, and also showed reabsorp-
Uion by some of the epithelial cells.

3560

Marshall, J.M. 1951. Localization of adrenocorticotropic hormone by nistochemical and
imminnocnemical methods. J. Exp. Med. 9-4:2l-29.

The fluorescent antibody tecnnique was adapted to the localization of native protein an-
tigens in cells and tissues. This method was applied specifically to the localization
of adrenocorticotropic hormone in the pituitary gland. An antiserum to hog ACTIT was
produced in an adrenalectomized rabbit. The alpha-2-'globulin fraction of the serum was
conjugated with fluorescein. After purification, the fluorescent antibody solution
stained selectively the cytoplasm of basophil cells of the hog pituitary. No cells of
sheep or beef pituitary or of hog kidney were stained. A fluorescent globulin solution
prepared for normal rabbit serum gave no selective staining in any oi these tissues.
immunochemical tests showe-i that the fluorescent antibody :Save a precipitin reaction
with a highly active ACTh preparation of low molecular weight. The supernatant solu-
tion from this reaction showed a loss of hormone activity.
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3570

A& Marshall, J.M. 1954. Distributions of chymotrypsinogen procarbexypeptidase, deoxyri-

"bonuclease, and ribonuclease in bovine pancreas. Exp. Cell Res. 6:240-242.

One- to 2-micron sections of beef pancreas were prepared. Each was treated with one of
the labeled antibody solutions. As controls, other sections were treated with labeled
globulin from normal rabbits. When the sections were examined in the fluorescence mi-
croscope, the sta:Uing pattern of each of the antibody solutions was sharply specific.
Adjacent sections, in which individual acinar cells could be studied serially, revealed
most accurately the differences in distribution of the four antigen preparations.

3580

Mencthelli, V.; Scapinelli, R. 1962. The site and time of onset of growtn hormone
production in the bovine adenohypophDysis, determined by the fluorescent antibody me-

- thod. Acta Anat. Basel 51:198-208.

In bovine adenohypophyses of embryos, foetuses. and adults of various ages the produc-
Stion of growth hormone was investigated by the fluorescent antibody method. As in hu-

mans, the cells responsible are the acidophils. Growth hormone producticon was earliest
demonstrable in foetuses of 18 cm, that is, at abcut the 3rd month of prcgnancy, and
increased rapidly thereafter. By the adult stage, the nonfluorescent acidorhils had
become predominant; these are probably resting cells and the change represents the end
of somatic growth. The possibility that some acidophils are nonfluorescent because
they produce other hormones is mentioned.

3590

Midgley, A.R.; Pierce, G.B. 1962. Imminohistochemical localization of hunmsn chorionic
gonadotropin. J. Exp. Med. 115:289-294.

By iummnohistochemical techniques, hummi chorionic gonadotropin has been localized to
syncytiotrophoblastic cells of immature placenta, hydatidiform mole, chorioademona
destruens, and choriocarcinoma. No gonadotropin has been detected in cytotrophoblast.
Evidence suggests that syncytiotrophoblast is the cell of crigin of human chorionic
gonadotrcpin. The observation - -at formalin fixation did not alter the ability of hu-
man chorionic gonadotropin to react with its specific antibody permitted the study of
formalin-fixed paraffin-embedded tissues stored in the tissue collection. In addition,
the excellence of histologic preparations following formalin fixation facilitated cyto-
logic identification.

36o0

Moon, H.D.; McIvor, B.C. 1960. Elastase in the exocrine pancreas: Localizatlion with
S......e zc n a- t• o . j . i n-o , o o- .

The ennzyme elastase was demonstrated in the acinar tissue of the porcine pancreas, using
ar'ielastase rabbit serum and fluorescent sheep antirabbit globulin to identify and lo-
calize the enzyme. No elastase was present in the islets of Langerhans. The specificity
of the antibody to porcine elastase was demonstrated by its strong reaction with porcine
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pancreas and it3 failure to react with human or guinea ri •?s.icreas. A Los:t-v'e reac-
tion occurred between guinea pig anti-insulin serum and the islets of Langerhans of
porcine pancreas, but there was no reaction between this serum and the acinar tissue
and ductal epithelium of porcine pancreas.

f '3610

Nace, G.W.; Soyame, T. 1961. The echotechnique: A procedure for the cellular local-
zation of specific enzymes and other antigen utilizing preliminary agar diffusion witt.

fluorescent antibody. J. Histochem. Cytochem. 9:596.

This technique 3eparates and identifies multiple antigens from tissues without need for
prior purification. The method is generslly described in which fluorescent antibody is
used in an agar diffusion or immuno-electropnoretic pattern to identify the desired an-
tigen component of the system. The resultant complex is removed from the system, dis-
sociated, and the FA used to stain tissue sections.

3620

Nairn, R.C.; Fraser, K.B.; Chadwick, C.S. 1959. The histological localization of

renin with fluorescent antibody. Brit. J. Exp. Pathol. 4o:155-163.

An antirenin serum was prepared by immunizing rabbits with a purified extract of pig
renin in rreund adjuvant. Frozen sections of pig kidney were treated with antiserum.
The antiserum was traced with a goat antirabbit globulin labeled with lissamine rhoda-
mine RB 200, and the sections were examined by fluorescence microscopy. The good con-
trast of the tracer with the tissue antofluorescence and sensitivity of the sandwich
method permitted the detection of specific fluorescence in the kidney after repeated
i'mmnological absorptions of the antirenin serum. Staining with unabsorbed antiserum
was mainly glomerular, located in the epithelial cells. Absorptions with pig tissue,
including kidney cortex preparations, or with renin extract at optimum precipitating
proportions, left a proportion of antirenin activity. This antibody is nonprecipita-
ting. Glomerular staining was blocked by neutralizing the antirenin activity with renin
extract. Absence of staining with fully absorbed antiserum in sections of pig liver,
lurg, adrenal, and heart, and absence of kidney stainimg with normal rabbit serum were
tests of specificity. Antibody in antirenin serum was predominantly antiglomerular.
Renin is located in the gloneruli, probably in the epithelial cells. This evidence
seems strong, but it cannot be conclus.ve until pure renin is available for a specific
blocking test.

3630

Salmon, J.; La otte, R.; Smoliar, V. 1962. An immunofluorescent study of human am-
niotic fluid. Arch. Int. Physiol. Biochem. 70:731-734.

fluid in the epithelium of the amnion. The observations make a new contribution to the
secretion of aniiotic fluid as proposed by Keiffer.
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TI; 3640

Steiner, R.F.; McAlister, A.J. 1956. Studies upon fluorescent insulin conjugates.
Nay. Med. Res. Inst. 14:987-1J010.

Measurements of excited lifetime and of degree of polarization have been made on fluo-
rescent conjugates of insulin with 1-dimethy•laminonaphthalene-5-sulfonic acid. These
results indicate that several organic agents produce a limiting rotational kinetic unit
of lower relaxation time than that found in water.
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VIII. CELL FrZCTI01I

3650

Beck, J.S. 1962. The behavior of certain nuclear antigens in mitosis. Exp. Cell Res.
28:406-418.

Human sera containing autoantibodies against three distinct components of cell rnuclei
have been used with the fluorescent antibody technique to study the fate of their re-
spective antigers during mitosis in HeLa cells. The distribution of deoxyribonucleoo
protein is shown to follow the chromosomes, although a soluble nuclear protein and an
unidentified constituent of the nucleolus do not take part in the form.tion of the chrc-
mosomes and are found as a halo surrounding the chromosomal plate. These antigens re-
turn to the nucleus during telophase.

366o

Sbarra, A.J.; Shirley, W.; Bardawil, W.A. 1962. Piggy-back phagocytosis. Nature
194:255-256.

Fluorescent-labeled rabbit gamma globulin was used to demonstrate a piggy-back phenom-
enon wherein fluorescent material was taken up oy actively phagocytizin; cells. The
fluorescent material was taken up in conjunction with particles but not when particles
were absent. Phagocytosis was inhibited by malonate. The application to gctting ma-
terials into cells not found previoasly possible was discussed.

3670

Sbarra, A.J.; Shirley, W.; Bardavil, W.A.; Oachi, E.; Baumstark, J.J. 1962. Piggy-
back phagocytosis. Bacteriol. Proc. M62:78.

The term piggy-back describes the phenomenon by which impermeable compounds gain entrance
to cells after phagocytosis. This cen be demonstrated with certain inhibitcrs or fluo-
rescent-labeled compounds. Respiratory activity of resting cells is insensitive to
mlonate; however, the addition of equivalent concentrations of malonate to these cells
during phagocytosis completely inhibits the increased respiratory activity associated
with phagocytosis. Adding the malonate before the particles: wasning the cells to re-
move exogencus inhibitor, and then adding the particles, reslIts in increased oxidation
normally associated with phagocytosis. These results further show that malonate does not
penetrate in the absence of particles. The possibility of malonate entering the cell in
a piggy-back fashion led to the following experiment: Fluorescent-labeled rabbit gamnm
globulin was offered to white cells in the absence and presence of inert particles. More
fluorescence was observed in the cells that had engulfed particles. Particles did not
become coated with the material. Fluorescent-labeled gamma globulin entered the cell
throcg'h the sa•m channel or vesicle that had formed at the cell surface of the nhaocyt-
izirng cell.
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3683

Went, H.A.; Mazia, D. 1959. Iimmochemicel study of the origin of the mitot4- appa-
ratus. Exp. Cell Res. Suppl. 7:200-218.

Eggs and embryos of the sea urchin were used to study the isolated mitotic apparatus.
Chemical analysis of proteins failed to identify the proteins of the mitotic apparatus.
Immnochemical approaches used were the Ouchterlokv technique and fluorescent antibody.
The Ouchterlony technique revealed only one unfertilized egg antigen shared with the
mitotic apparatus, and conversely the mitctic apparatus contained no antigens not pre-
sent in the unfertilized egg. There .ras no antigenic difference between the normal mi-
totic apparatus and that produced by parthenogenesis. Thus the hypothesis that the mi-
totic apparatus is formed frcm materials already present in the cell at the time of di-
vision seems to be upheld. This apparatus apparently containa a single major antigen.
Fluorescent antibody studies confirmed that the antigen of the mitotic apparatus com-
bined with an antiserum to the cell precursor component. This antigen appears to be
localized in the cytoplasm of the blastula stage. FA will probably be useful in study-
ing further development of the embryo.

3690

Zlotnick, A.; Vezquez, J.J.; Dixon, F.J. 1962. Mitotic activity of immnologically
competent lymphoid cells transferred into X-irradiated recipients. Lab. Iiivest. 11:
493-499.

On the banls of mitotic rates in this study, antibody-ceyntaining cells in cell trans-
fer sites could be derived from precursors through successive divisions. in the cell
transfer system, antibody production is preceded by mitotic activity of the transferred
lymphoid cells in a manmer sirilar to that of the lymphoid tissue of the intact animal.

I
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IX. !EOPLAtSIS

A. DIFFEMTIATION

3700

Calabresi, P.; Edwards, E.A.; Schilling, R.F. 1959. Fluorescent antigiobulin stud-
ies in leukopenic and related disorders. J. Clin. Invest. 38:2091-2100.

A method for studying leukocyte immunology by the fluorescent antiglobulin technique is
described. The results with sera from various disease states are reported. The data
presented are consistent with the concept that -hman antileukocyte globulins may be di-
rected against the nucleus or against the cytoplasm. Antinuclear globulins were detected
_n the sera of all patients with systemic lupus erythematosus, SLE, and the Felty syn-
drome studied, and in two cases of apparently uncomplicated rheumatoid arthritis. These
findings suggest that the Felty syndrome may be a connecting link of a disease spectrum
involving simple rheumatoid arthritis and SIB. Evidence that a circulating factor pre-
sent in patients with Felty syndrome may be involved in the pathogenesis of the leuko-
penia was obtanede in two instances by plasma transfusions.

3710

Calabresi, P.; Finch, S.C. 1962. The value of the fluorescent antiglobulin technic
in the differential diagnosis of aleukemic leukemaa. Proc. 8th Congr. Int. Soc. Blood
Transfus. Tokyo. 364 p.

FA was applied to leukopenic patients to differentiate aleukemic leukemias from other
conditions. Antinuciear factors were demonstrated in patients with a variety of disor-
ders. The presence of antinuclear globulin in leukopenic patients may exclude diagnoses
of aleukemic leukemia and iymphosarccma.

3720

Chen, H.Y. 1962. Studies on± the staining reaction of the fluorescent conjugate of glob-
ulin. Shih Yen Sheng Wu Hseuh -Pao 7:283-298. In Chizese.

A review of past work is presented. The staining of sections of various tissues and tis-
sue cultures were studied with respect to staining intensity under variolas conditioxs
of pH, ionic strength of diluents, fixation methods, and effects of normal versus tumor-
ous tissues. An interesting point was the use of pH 12.5, which gave very intense stain-
ing and good differentiation between the nucleus and the cytoplasm of cells. The dyes
DANS and RB 200 were used for conjugation.

3730

Clayton, R.M. 1960. Labeled antibodies in the study of differentiation, p. 67-68. in
P.B.M. Walker, ed. New approaches in cell biology. Academic Press, London and New Ycr,.

Fluorescent-labeled antisera can be of great advantage in studying tissue differentia-
tion. Problems Include determination of sites of compound synthesis during ontogeny,
changes in carcinogenesis, reduction, regeneration, prolonged tissue culture, and many
other problems. This review discusses the problems and some possible solutions using
labeled antisera.
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j . Cohen, S.: Beiser, S.M.; Hsu, K.". 1961. Iniunohistocherical study of the upta.e of
serum prote~ms by neoplastic liver cells. Cancer Rea. 21:1510-1512.

The uptake of various exogenous and endogenous serum proteins by neoplastic liver cells
was demonstrated with fluorescein-tagged antibodies to these proteins. The imbibed pro-
teins were found in clusters of intracytoplasmic globules with marked variation in i--ýze,
In hematomlin- and eosin-stained sections these globules appeared as round, refrac2 'e,
and highly eosinophilic inclusions. This distribution contrasted sharply with 'Lhat
served is Kaupffer cells of non-neoplastic liver, where imbibed p-..__,in was fýznd orL ±l rn
the form of small granules uniformly dispersed throughout the cytoplasm. Norral liver
parenchymal cells did not take up protein.

3750

Coons, A.H. 1957. The application of fluorescent antibodies to the study of nataral],
oecurring antibodies. Ann. N. Y. Acad. Sci. 69:658-662.

This is the first instance of a clear cytological demonstration of an antigenic differ-
ence between normal and malignant cells. It does not establish the existence of a dif-
ferent antigen in tumor cells, but it implies a difference in their antigenicity because,
as they have lost a noamal antigen, they have probably gained an abnormal one. The au-

itor indicates both the possibilities and the difficulties inherent in attempting to use
iramnohistochemical methods as an approach to the investigation of malignant tissue.
Further details and bibliography are given in a re'rtew.

3760

Cormack, D.E.; Easty, G.C.; Ambrose, E.J. 1961. Interaction of enzymes with normal
and tumor cells. Nature 190:1207-1208.

Wheat germ lipase was labeled with fluorescein and rhodamine RB 200. The resulting con-
Jugates had half of the aliesterase activity of the original lipase. The conjugates were
used to study pinocytotic activity of normal hamster kidney cells and hamster kidney tu-
mor cells in vitro and mouse ascites cells in vivo. Altered properties of the tumor
cells were noted.

3770

Engelhardt, N.V. 1962. Study of monospecific antitumor sera by the method of fluores-
cent antibodies. Univ. Int. Contra Cantrum Acta 18:94-96.

After elimination of cross-reacting antibodies, antibodies agains'• soluble and insoluble
antigens of an induced hepatoma of C3 HA mice are demonstrable. Antibody against soluble
antigen was eluted fromn the specific precipitate. This antibody was monospecific by FA
test.
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Ghose, T.; Nairn, B.C.; Fothergill, J.E. 1962. Uptake of proteins by malignant cells.
Nature 196:-108-1109.

Direct and indirect FA methods were used to study uptake by various tumors. T-he only
normal cells taking up the conjugates were Kupffer cells and phagocytes of the spleen.
Ascites tumor cells and solid neoplasms both readily acquired the s -.ains. The process
was distinct from the property of cells to sequestrate amino acids.

3790

Hiramoto, R.; Bernecky, J.; Jurandowski, J.; Pressman, D. 1960. Fibrin Li human tu-
mors. Cancer Res. 20:592-593.

Sectincs of human tumors have been stained for fibrin deposits by the fluorescein label
technique. Large clots of extravascular fibrin were demonstrated in most of the tumors
tested. No such large clots were found in the several normal tissues investLgated. How-
ever, there vas some staining of certain areas of connective tissue in both normal and
tumor tissues. The fibrin deposition in the spontaneous human tumors was very similar
to that of the several transplanted rat tumors.

3800

Hiramoto, B.; Jurandowski, J.; Bernecky: J.; Pressman, D. 1961. nimmnochemical dif-
ferentiation of rhabdcmrosarccms. Cancer Res. 21:383-386.

vWhen six rhabdc osarcomas were stained vith antisera by the fluorescein label technique
three, classified as embryonal and usually difficult to diagnios as rhabdcvrosarccr,
appeared to contain myosin, since they reactea with antinyosin antibody. The remnizng
three, which were easier to classify as typical rhabdonyssaa-ccmas histologically, ap-
peared to contain no myosin. Antiserum to connective tissue gave different results in
that the embryonal cells did not contain connective tissue antigenic components, but the
typical rhabdcmjosarcomn cells did except for one of the adult rhabdonyosarcimas that
only partially stained. The question arises whether the adult muscle tumors are of mu-
cle origin or of strcoal origin. If these tumors come from skeletal muscle cells: thay
u=st have lost the ability to synthesize myosin in amounts detectable by fluorescemt an-
tibody.

381o

Hiramoto, R.; Pressman, D. 1957. L-amunohistochemical staining properties of hum-ri skin
and some related tumors. Cancer Res. 17:1135-1137.

The imuinchistochemical staining properties of sera against human epidermis and a ms-Lig-
nant melanoma were studied. Both sera stained melanoma cells, neurilemim, connective tis-
sues, and the papillary region of skin. 1%e sera differed, hcvever', in that only the an-
ti-epidermis stained epidermis, hair follicles, macoepidermoid tumor cells, and parotid
tumor cells.

AM
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3820

Hnghes, P.E.; Louis, C.J. 1959. Differer.tial staining -f nornm! and neoplastic tissue
"with fluorescein egg albumen. A.M.A. Areb. Pathol. 66:508-512.

A method for preparing c )njugates of fluoresceLn isocyanate "d egg albumen end the re-
sults of staining frozen sections prepared i rom the man-gins of tumors are described.
In common nith many other conjugates prepared from different sermn proteirn fr__ý_1i ns
from various anirls3, fluorescent egg albumen bac been found to stain non-neoplastic,

bit not neoplastic, tissues.

3830

King, E.S.J.; Hughes, P.E.; Louis, C.j. 1958. The species nonspecificity of globulins
in the globulin-fluorescein staining of tissues. Brit. e. Cancer 12:5-13.

i Following injection of rabbits with homogenates of rat tissue, e rabbit globulin combined
with normal rat tissue cells but not with tumor cells of the same organ. This was dem-
onstrated visually with a globulii fluroescein complex that fluoresczd in ultravviolet
light. Although at first regarded as an antigen-antibody reaction, it was show , by the

Sdemonstration of the same characteristics when normal rabbit globulin 'was used instead
of that ifom an injected rabbit, to be a protein inx.eraction of no sero) ogii-al signifi-
S cance. This feature was examined first in the case of tumors produced in irt-als by -he
administration of chemical carcinogens but was applied subsequently to natuially occur-
ring tumors of both an•I•ls and msn. The stains were prepared by conjugating th;: glob-
ulins vivTh both fluorescein and rhodamine without any significant difference beir-, seen
in the staining effect.

384o

King, E.S.J.; Hughes, P.E.; Louis, C.J. 1959. Differential fluorescence stainirW of
normal and neoplastic tissue: Use of various serum proteins. Cancer 1_":74l-752_

Fluorescein and rhodamine gamm globulin conjugates stained normal but not neoplastic
tissues. This was true regardless of species of &lobulin used, natural or induced tu-
mor material, and previous iixmization history of the globulin-donatizng e-inrr1. Albu-
min and alpha globulins react siailarly. The phenomenon is true ,hether the tissue glob-
ulin system is homologous or heterologotis. Pherefore, this phenomenon carnot be explained
serologically.

3850

Louis, C.J. 1957. Histochemical diifferences between regenerating and neoplastic rat
liver. Australasian Ann. Med. 6:277-261.

Fluorescent sera obtained by conjugating f.Iorescein isocyanate with the globulin frac-
tion of serim obtained from rabbits previously injected twith homogenates of noxal rat
liver have an affinity for rat liver and regenerating rat liver but not for rat hezatoms.
There is a close cr"relation between these staining reactions and teiatios ozcurring
in cellular pxotei.z i during carcinogenesis; these mry be demonstrated eiectrophoretically,
The phenomenon is an expression of am' cssential differerce between_ necplastiz and norml
tissue and is not an indication merely of cellular activity.
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Louis, C.J. 1957. A studýy of carc'noma of the colon usi'-- a histoche.'cal_-.echn~q.
Australian and New Zeal. J. Surg. 27 :146-5L'.

A brief review of work in histological staining and recognition of ma-i gran- cells is
given, followed by a resi-- of fluorescent antibody technique dc.¢elopment, Lera prep-
aration, absorption, and use are outlined. Results demonstratid some differentietion cf
neoplastic and non-neoplastic tissue in the intestine in a series of cases. :.atural flu-
orescence of various tissues and seconcary fluorescence are discussed. Distinction he-
tween cancerous and precancerous rroath is pointea out. It "as felt that the reaction
observed was not a simole azntigen-antibody phenomenon but rather a pbysiccchemfcal one
because of the special physicochemical characteristics of the protein involved. The s*
nificant. mearings of this are outlined.

3870

Louis, C.J. 1957. The nature of leuKeria: I. A histochemical study of the leukeinic
cell in man. Australasian Ann. Med. 6:300-310.

A conponent of the globulin fraction of rabbit serum reacts with the protoplasmic con-
stituents of the noxmal cell but not with the corresponding m.lignart counterpart. The
phenomenon can be demorstrated by fluorescent antibody; non-neoplastic tissues s'tain,
but the neoplastic cells do not. This has been established particularl,- with evper -
mentally produced hepatcnmata in rats and has been applied to naturally cccurring tumors
in man with similar results. Films ob•,tined from nozmxl individuals as well as from
those suffering from infectious conditions were compared, using this tec.nrzque, with
those of leuke.zias. Nornmal wnite cells and those from various infecti-us diseases flu-
oresced well. Among the leukemias, the cells of chronic nr/eloid, chronic lynphtic, and-
monocytic leukemias all fluoresced brightly. A proportion of the cells Cf acute leu-
kemias failed to fluoresce. This observation suggests that the chronic leukemias pos-
sib1,y are non-neoplastic conditions but that acute leukemias, from the point of view of'
this method of study, are neoplastic.

-3880

Lou-'s; C.J. 1958. The nature of leukcmia: II. A hlstcchemical study of the leukemf"
cell in the e-perimental aaninmal. Austrlasia.n Arm. Med. 7:219-P27.

The method of stainiznE tissues with a fluorescein globulin complex, by which rnlignant
Lxnior cells my be distrlguished from norma!l cells, has been applied to leuke:ela of an-
imals. It was also applied to tumors in anLma.ls, both induced by carcinogens and natu-
r-all:(- occu=-Uvg, as well as transplanzarle grchs. Naturally occurring -eukemia ax,d
tnet follow-ing irraetiation were obsenrei in the mouse. Distinction between the .Iro tv-es
of le-kemina was well defined, and as in mrun, the cells from chronic leukemia all stained
well, out those from acute leukemia did not.

-~ -. * -- ~ - -~ -
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38190

Louis, C.J. 1958. Tumors of the breast, a study employing a histochemical technique.
Brit. J. Surg. 46:147-155.

Tumors of the breast have been studied with a staining technique by which clear distinc-
tion can be made between normal and malignant cells. It has been shown, by using a globt-
ulin fluorescein complex stain, that noiJ.-al tissie cells, mainly of epithelial type, stain
well and can be demonstrated by fluorescence in ultraviolet light, but that cells of ma-
lignant tumors do not. Hyperplastic tissues and those of fibro-adenomata cf the breast
show the same features as normal tissue and Thus are clearly distinguished from neoplas-
tic tissue. This method has beer. applied to naturally occurring tumors in man and ani-
wmls and the same distinction between neoplastic and non-neoplastic tissues has been ob-
senrved uniformly. The method was first employed as an antigen-antibody reaction; glob-
ulin obtained from animals that had been injected with appropriate tissue was used as an
integral part of the stain. Since a similar result can be achieved with a globulin frac-
tion from any rabbit, this has been employed here.

3900

-Louis, C.J. 1958. The significance of the cell type in the fluorescein glodin stain-
ing of tissues. Brit. J. Cancer 12:537-546.

Fluorescent serum protein may be used as a serologically iionspecific stain that stains
normal but not malignant tissues. All normal tissues of vertebrates fluoresce brightly
if there is a sufficient amount of prctoplasm in the cells. This is due to the presence
in the normal cell of a protein complex whose isoeleetric point is suffic-iently different
from that of the serum proteins to allow interaction of the proteins. Normal cells that
fail to stain are resting connective tissue cells that have little protoplasm, i.e., nor-
mal fibrobiast; cells containing melanin pigment, obscuring protoplasm of the cel l; red
corpuscles where hemoglobin is most of the cell matter and the isoelectric point is t. -
neAr that of proteins in the stain to allow combination; cells of the central nervous
system, which constitute a special group. Malignant tissue fails to stain. The cells of
such a tumor often contain w luminous protoplasm, but this does not show the phenomenon.
Malignant cells may be distinguished from normal cells without real exceptions, exclud-
ing the normal red cell. The few exceptions are of a form and degree that will be re-
solved with improvements in technique.

3910

Louis, C.J. 1960. Fluorescein globulin staining of tissues. Med. J. Australia 2:707.

The fluorescent globulin stain -as used as a histoserological stain to show that the cells
of iat hepatoma had lost tt fdr organ-specific antigens. Normal liver cells reacted w-ith
the stain but tells of rat hepatoma did not. That the reaction was not an antibody-anti-
gen phenomenmo 4as shown by the observation that identical results could be obtained by
using normal rabbit globulin, rabbit globulin, rabbit albumin, serum albumin fractions
from other animals and even birds, and egg albumen. Since anion cation complexes were
readily formed in mixtures of proteins, the formation of such salt-like complexes between
stain glc'uulin and cytoplasmic proteins could account for the staining reaction. This
method had been employed in a wide variety of tumors and tissues in both man and animals
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and, in part cular, in a series of carcinomata of the colon, breast, skin, and uterus,
in leukemias in man and animal, and in thyroid gland and cells in tissue culture. In
all cases differential staining was observed between malignant cells and their normal
counterparts. In some cases in which it was clear that malignancy was going to develop,
areas of loss or diminution of staining were found.

3920

Louis, C.J. 1961. Fluorescein globulin staining of tumor transplants. Arch. Pathol.
72:593-598.

Fluorescent globulin complexes stain normal but not neoplastic tissues. Some staining
of transplanted tumors occurs, although this is less obvious than that of normal tissues.
Examiration of a series of transplanted tumors has shown that the cytoplasm of these
transplanted tumor cells fails to stain in the same way as do the cells of other neoplasms.
The staining in these cells is a surface phenomenon due to absorbed globulin, which in
turn reacts with the stain. The nature of this staining reaction is partly nonspecific
and partly serologically specific, and thus differs from that seen in the differential
stain:ig between normal tissues and spontaneous or carcinogen-induced tumors.

3930

Louis, C.J.; Varasdi, G. 1960. Fluorescein protein globulin affinities of tumors of
the thyroid gland. Ann. Surg. 152:795-803.

A histochemical method has been developed that will distinguish between malignant and
nonmalignant tissues. Normal and hyperplastic tissues stain well, the stain fluorescing
green undex ultraviolet light; malignant tissues do not stain. In the thyroid gland ma-
lignant tumors do not s tain by this method. Various types of nodules, or adenomata,
showed well-defined staining. From what is 1mown of the general characteristics of the
nodules occurring in the ductless glands, it is improbable that there would be an abso-
lute distinction between hyperplastic and neoplastic conditions; the one group might be
expecteC. to merge at some point into the other. The islands of loss of staining seen in
preneoplastic states elsewhere were not found in this series. The value of the method as
a routine procedure, once it has been simplified and thoroughly confirmed, is apparent.

3940

Nairn, R.C.; Richmond, E.G.; Fothergill, J.E. 1960. Differences in staining of normal
and malignant cells by noniimune fluorescent protein conjugates. Brit. Med. J. 2:1341-
1343.

Investigation of the histological ztaining reaction of a variety of humn and animal tu-
mors with fluorescent conjugates of nonimmune rabbit globulin, NIZ, has shown variable
results, with a trend toward equal staining of normal tissue and benign tamors and di-
minished staining of carcinomas. Staining was never bright, and with the exception of
human colon carcinoma, which stained less brightly than corresponding normal tissue, dif-
ferential staining was not consistent. The technique cannot be regarded as a useful prac-
tical test for the diagnosis of malignancy. Centrifugation and electrophoresis experi-
ments on homogenized samples of some tumors and corresponding nornal tissues showed that
the soluble rather than the particulate components are responsible for combining with
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the conjugated NRO. Combination can take place with all the conjugate. which, possibly
because of its net negative charge, behaves as a histological stain in mrvh the sanme -,y
as standard acid dyes. The diffuse nonspecific staining produced by conjugated NG is
different in kind and degree from the bright, defined staining obtained writh conjugated

- 4 •organ-specific antisera.

3950

INairn, R.C.; Richmond, H.G.; McEntegart, M.G.; Fothergill, J.E. 1960. Immunological
differences between normal and malignant cells. Brit. Med. j. 2:1335-1340.

"An. alteration in cell constituents associated with malignant change has been investigated
by imuunological methods. Three types of normal and tumor tissue were compared: rat
liver and hepatoma, hamster kidney and renal acrinoma, and human skin and various skin
tumors. Antigen was prepared from homogenized normal tissue. Rabbit antisera were
tested against the corresponding normal and tumor tissues by three methods, using ap-
propriate tissue preparations to absorb and remove non-organ-specific antibodies: com-
plement fixation, gel-diffusion analysis, and fluorescent staining by the sandwich tech-
nique. Control studies were carried out. There are organ-specific antigens in liver
and kidney that are either absent or present in very small amounts in the corresponding
tumor. In malignant tumors of skin a partial depletion of specific antigen was demon-
strated; the fluorescent-antibody studies suggest that the specific antigen is localized
in the cell membrane and in the perinuclear zone, with scme faintly staining granules
elsewhere in the cytoplasm. Lack of organ-specific antigen may indicate absence of a
particular growth-controlling factor from malignant cells. The localization of the an-
tigen to normal cell membrane mary be related to surface identification of the cell.

3960

Pressman, D. 1961. Labeled antibodies in autochthonous tumor studies. Cancro Torino
14:425- 4 32.

Antibodies were isolated that could localize in a chemically induced rat hepatoma. They

- localize to a high extent in the tumor and to a low extent in normal liver. Use of ra-

V dio-labeled and fluorescent antibodies is described.

3970

Weiler, E. 1956. Antigenic differences between normal hamster kidney and stilbestrol-
induced kidney carcinoma: Histological demonstration by means of fluorescing antibodies.
Brit. J. Cancer 10:560-563.

The antigenic relationship between normal kidney and stilbestrol-induced kidney carcinoma
has been studied, using fluorescein-coupled antiserum globulin against cytoplasmic par-
ticles and fresh frozen tissue sections. Fluorescent kidney-specific antibody does not
give any staining reaction with tumor cells. This is in accordance with preceding find-
ings, in which no kidney-specific antigen could be found in tum-r tizzue. In normal kid-
ney tissue: the kidney-specific antibody reacts with the cytoplasm of the tubular epithe-
hlum only. In the proximal convoluted tubules, there is a concentration of kidney-spe-
cific antigen in the brush border. Unabsorbed fluorescent kidney antiserum gives, in
addition to the staining of norm)d tubular cells, a relatively weak staining with tumor
cells. Fluorescein-coupled antiserum against tumor particles strongly stains both nor-
mal epithelial uells and tumor cells, and gives a weak reaction with glomeruli.

k
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3980•

Anonymous, 2.&. Antib.y-antijen rc-•etions observed by fluorescence. Lancet

A brief revie:•" is presented of the asc cf' the fluorescent antitoiy tecuifi•ue in the d -

eaosis of ir.fectious diseases. Globulir effinities and their use in 7umcr detection

are mentioned. Some of the •roblems enrountered with the technique, especially in ex-

amining a veij heterologous material such as feces, are discussed, and pcssible future
uses of the method are pointed out.

3990

Fitch, F.W. 1962. Immunohistochemical study of Ehrlich ascites tumor. Arch. Pathel.
73:144-16o.

Antisera were prepared in rabbits against Ehrlich ascites tumor cells and whole mouse
blood, and tieir globulins were labeled. These conjugates were u-:cd to study staining
of Ehrlich ascites tumor cells, mouse blood, liver, renal, and other tissues. Absorp-
tion studies were made. Only the cell surface of intact tumor W,;Ils stained. Observa-
tions indicated that antibodies were responsible for cytotoxic effects on the tumor ce!-

4o0w0

Friend, C. ; Rapp, F. 1962. Intracellular localization of Swiss mouse leukemia virus.
Federation Proc. 21:454.

Previous stuaies reported the development of imminologic methods useful in charac ,erizn
"the virus that cv.uses leukemia in adult Swiss mice. In this study, imrmne ser-. were or-
tained from mice that survived challe:ge with live virus after vaccination with formolin-
ized virus. The immune sera were evaluated by neutralization and immunofluorescent meth-
ods and, in some instances, by hema4glutination inhibition. All tests correlated well:
the latter two yielded information raridly that served as an index for the usefulness -'7

each serum. Titers were generally low but specificity was established in relation to
normal sera, normal tissues, and material from unrelated mouse neoplasms. The immune
sera were used with rabbit antimouse globulin to study localization and spread of the
virus in mouse cells and tissues by iminofluorescence. Virus components were detectea
in the nucleus and cytoplasm of infected cells; virus antigen appeared first in the nu-
cleus and then in the cytoplasm, as with the myxoviruses. Thus, immiune sera against the
Swiss mouse leukemia virus were useful in studies of the formation of virus components
and infectious virus.

4010

Girardi, A.J.; Slotrick, V.B.; Hilleman, M.R. 1962. Search for virus in hu=Fn rr-_l-
nancies: I. in vitro studies. Proc. Soc. Exp. Biol. Med. 110:776-785.

Fluorescent antibody employing rabbit antihumen, globulin was one of the observation meth-
ods used in the subject study. Results by all methods, including PA, were negative.

-Be
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Girardi, A.J.; Sweet, B.H.; Slotnick, V.B.; Hilleman, M.R. 1962. Development of tu-
mors in hamsters inoculated in the neonatal period with vacuolating virus, SV41 0. Proc.
Soc. Exp. Biol. Med. 109:649-660.

Intracerebral and subcutaneous injection into newborn hamsters of vacuolating virus,
* SV40, grown in renal cell cultures of grivet monkeys resulted in single or Lrdltiple fi-

brosarcomas at the site of injection that were histologically of varying degree of ma-
lignancy. These occurred 3.5 to 8 months p6stinoculation and in both sexes. Animals
injected with appropriate control materials or held uninoculated failed to develop tu-
mors. Tests to exclude mouse polycm. virus as a factor were clearly negative. Evidence
for the role of SV40 virus as a primary oncogenic agent was provided by recovery of the
virus from the tumor and by demonstration of SV40 antigen in tumors by fluorescent an-
tibody staining. The agent appeared to be localized in the tumors because the virus was
not detected in blood or excretions, antibody response was minimal or lacking, and gross
metastases were lacking. Transplantation and serial passage of SV40-induced tumors were
accomplished with ease. The data represent the first definitive evidence implicating a
viruE of prinate. origin as a malignant oncogenic agent in experimental animals.

4o30

SGluck, E. 1962. Fluorescent antibodies in cancer research: A review. Cancer Res. 22:

895-897.

Review.

140410

Goldstein, M.N.; Hiranoto, R.; Pressman, D. 1959. Comparative fluorescein labeling
and nytotoxicity studies with human cell strains HeLa, Raos, and 4 07-liver and with fresh

surgical specimens of cervical carcinoma. osteogenic sarcoma, and normal adult liver.
J. Nat, Cancer Inst. 22:697-706.

Antisera prepared against a h--w= melanoma and against normal human thyroid gave the
same staining and cytotoxic reactions as antisera to two permanent human cell lines,
Siela and 407-liver. ERbblt antiserum reacted primarily with connective tissues in non-
cultured surgical specimens. Antimelanoma serum showed a staining reaction with both
HeLa and Raos cultures and with the tumor cells of cervical carcinoma and osteogenic sar-
coma tissues obtained from specimens for biopsy. This indicated that similar antiger-s
are present in the tissue culture cells and in cells of the same type of tumor fror which
they were derived. Repatic cells did not stain vith the antiserum, although good stain-

Sng could be demonstrated in cultures of 4 (T-!iver strain. This suggested that the li-
ver strain may have originated from connective tissue v_ýther than from cx zronic paren-

khyva in the liver.

I-.
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herbeuval, R.; Herbeuval, H.; Duheille, J. 1962. Fluorescence and iummnofluorescence
in blood cytology. Strasbourg Med. 13:62i-626. In French.

Applications of fluorescence microscopy and FA in the study of white cell concentrations
for evidence of cancer are discussed. A review of the results of other workers and those
of the authors is presented.

4io6o

Hillemanns, V.H.G. 1962. Serological and inirnohistological investigations on the de-
velopment of cancer. Z. Naturforsch. 17b:4:240-261. In German.

Biochemical differences between normal pavement epithelium and cancerous tissue are in-
vestigated by serological and inmmipnohistological methods. Emphasis is on the comparison
of human cancer cells with their mother cells of the same organ by consideration of the

* phenomenon of organ specificity.

407o

Hughes, P.E. 1958. The significance of staining reactions of preneoplastic rat liver
with fluorescein globulin complexes. Cancer Res. 18:4p26-432.

During aminoazo dye carcinogenesis, islands of morphologically normal parenchymal cells
could be found in the livers of most rats that had lost their affinity for fluorescein

* rabbit globulin complexes. This stain characteristic persisted long after the carcino-
gen was discontinued. In any group of rats on a particular aminoazo carcinogen, there
is a wide variation in the rate at which these area. appear. However, in an investiga-
tion with a variety of dyes, a correlation was found between the rate of appearance of
these islands and the carcinogenicity of the particular dyes fed. This staining reac-
tion depended upon protein-protein interactions. The more basic of the soluble cyto-

* plasmic proteins, which include most of the carcinogen-binding proteins investigated by
Miller and Miller, could be implicated. The observations lend indirect support to the
protein-deletion hypothesis. Since differential staining of neoplastic and non-neoplas-
tic tissues could be observed with fluorescein-conjugated normal rabbit globulin, any
interpretation of the results obtained by fluorescent antibody technique will require
great caution and very careful control staining before changes can be attributed to an
antibody-antigen reaction.

4080

Hughes, P.E.; Louis, C.J. 1957. Role of organ-specific antigen during 4-dimethylamino-
azobenzene carcinogenesis in rat liver. Nature 180:289-290.

Studies are reported of the role of the organ-specific antigen during k-dimethyiamino-
azobenzene carcinogenesis in the rat liver, usinr the fluorescent antibody test and corn-
plement fixatioa.

If
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Hiramotoj R.; Berneckl, J.; Jurandovski, J.; Pressmwn. D. 1961. Immunohistochemical
staining properties of the 14-2-FAA rat hepatoma. Cancer Res. 21:1372-1376.

- Hepatomas induced in rats by feeding N-2-fluorenylacetamide, N-2-FAA, are not stained by

fluorescein-labeled antibody to rat liver microsomes. This indicates that components of

normal liver microsomes were not observed in the hepatoma. Some transplantable tumors
derived from liver tissu the ller Novikoff oma, and the Simpson reti-th tissue, hepatoma, hepatomahe

culum-cell sarcom also do not react with the fluorescent antibody system. The use of
nonimmuae fluorescent conjugate as described by Hughes et al. to differentiate tumor el-

Sements from normal ccaponents by nonspecific staining technique did not show consi3tent
lack of staining of tumor tissues in our hands.

4!oo

Hiramoto, R.; Jurand., J.; Bernecky, J.; Pressman, D. 1962. Lack of staining of tes-
ticular tumors by antisperm and antitestis antibodies. Proc. Soc. Exp. Biol. Med. 111:
505-5C7.

The fluorescent antibody technique was employed to determine the presence of normal an-

tigens of sperm, seminal fluid, and testis in various testicular tumors. Ten testicular
tumors showed no staining with any of the antisera to the above normal antigens. These
results show that there are components unique in testis that can be stained with anti-
body against testis, seminal fluid, and sperm but these components were not present in
the several testicular tumors tested at a concentration high enough to be observed. Some
differences were noted between the antiseninal fluid, antisperm, and antitestis sera.
The three sera reacted with sperm cells. Antisperm and antitestis, in addition to stain-
ing sperm cells, reas ted with stromal elements in testis. The latter serum also con-
tained antibodies to germinal epithelium.

- 4110

Hiramoto, R.; Nungester, W.J. 1958. Penetration of serum globulins intc mouse tumors.•| Cancer Res. 18:27T-32!.

The intravenous injection of normal or immune globulin tagged with iodine 131 into mice
bearing the Ehrlich tumor resulted in some increase in radioactivity in the tumor ove;-
that found in the spleen, liver, or kidney. The fluorescein-tagged normlI and immune
sera were not localized to any significant degree in the tumor. However, tumor cells
could be made to fluoresce in vivo with tagged. immne globulin, provided that the cells
were first injected intravenously and were trapped in the blood capillaries of the lung.

4120

SHiramoto, R.; Yagi, Y.; Pressman, D. 1959. Immnohistochemical studies of antibodies
in anti-Murphy lymphosarcom sera. Cancer Res. 19:874-879.

That anti-ascites Marphy 2-)!whosarcoma antibtXfies, anti-AiS, and antirat fibrin antibod-
ies localize in the solid Murphy lymphosarcoma of rats when injected intravenously has
previously been shown by the use of radioiodine-labeled antibody. It was found by
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immunohistociemical technique that the t.ocalization patterns of these two antisera in
vivo after intravenous injection were essentially identical. Localizaticn took place
in the connective tissue stroma of the tumor mass but not in or on the cells themselves.
Three other transplanted rat tumors showed the same localization. In vitro, both sera
stained the stroma, but the anti-AIS serum stained the cell contents of the iymphosar-
coma cells as well. Cells of other tumors were not stained. The periphery of the in-
tact ascites tumor cell was stained uniformly by anti-AIS antibodies. Staining by an-
tifibrin, on the other hand, was sporadic and quite simila•r to control staining. Nor-
mal tissue sections treated with antifibrin showed some extracellular staining. Anti-
ALS serum, in addition, stained lymphoid cells in spleen, thymus, and lymph node, indi-
cating the presence of cross-reacting ccmponents.

4130

Ito, M. 1960. Studies on viral oncolysis by means of fluorescent antibody technique.
jap. J. Bacteriol. 15:601-610. In Japanese.

Fifteen different, types of dye compounds with various kinds of conjugating radicals- were
evaluated for adequacy for the fluorescent antibody technique. Three practical fluores-
cent antibodies were prephared, using DNS, XMB, and a sample fluorescent dye from cyan-
ulyl chloride. DNS fluorescent antibody has a yellow fluorescence, XMB a bannish-red,
and cyanulyl chloride dye a yellowish-green bright fluorescence. Each of them can easily
conjugate with protein and causes no denaturation of protein during the reaction. The
characteristics of these labeled proteins were investigated with a Beckman spectropho-
tometer and spectrofluorescent-photometer. Labeling the dyes and the latest technique
of the fluorescent antibody preparation were discussed.

4140

Ito, M.; Nishioka, K. 1959. Two reagents for fluorescent antibody techniyue and visu-
alization of the viral antigen synthesized in Ehrlich ascites tumor cells infected with
ED virus: Studies on viral oncolysis. Jap. J. Microbiol. 3:71-83.

A fluorescent antibody technique using 1-dimethylaminonaphthalene-5-sulphonylchloride
end xylene Red B has been described. The conjugation procedure is simple, writhout de-
terioration of antibody activity. The quality of each conjugate was determined with a
Beckman spectrophotometer and spectofluorometer. Viral antigen synthesized in Ehrlich
ascites tumor cells infected with ED virus was distinctly visualized by staining of each
conjugate, and specificity was confirmed. XlRB-conjugated protein was preferable because
it showed brilliant orange fluorescence and could be clearly discriminated from the auto-
fluorescence of cells. Viral antigen was detected in the cytoplasm of infected cells
within 6 hours after virus challenge. Maximim was reached at 24 hours. FA observation
confirms previous results obtained by inmunochemical and cell fractionation studies.

4150

Korngo]d, L.; Lipari, R. 1955. Tissue antigens of human tumors grown ir rats, hamsters,
and eggs. Cancer Res. 15:159-161.

A Iuman epidermoid carcinom, Hep 3, and a human sarcoma HS 1, that had been grown for
maxr generations in rats and eggs as well as in hamsters, Hep 3 only, were analyzed by

3
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Si.•j the method of Ouchterlony for the presence of human antigens. The same human antigens
were always detected, regardless of the number of generations that the tumor had been
grown in the foreign hosts studied. Attempts to demonstrate that the human tumor might
synthesize the tissue protein of the rat foreign host were negative.

416o

Levy, H.B.; Brodsky, I. 1959. Some biochemical effects of infection with Friend leu-
kemia virus. Ann. N.Y. Acad. Sci. 81:52-61.

As a portion of this study, the direct fluorescent antibody technique was used to locate
leukemia virus in infected spleený. Cytoplasmic staining predominated, with some nuclear
and cell membrane involvement.

: 4.170

Mellors, R.C. 1958. Viruses, genes, and cancer. Federation Proc. 17:714-723.

This paper discusses the basic concepts of cancer etiology, specifically the virus causa-
tion concept or extrinsic factor versus the somatic or gene mutation concept or intrinsic
factor. The neoplasms primarily discussed are Rous sarcoma, fowl leikemias, and particu-
S lzrly Shope papillom of rabbits. Antibodies were obtained against the Shope papilloma
virus, tagged with fluorescein, and histological studies were made with the tagged anti-
body and hemataxylin-eosin stains. Development of the virus was followed. An incomplete
versus ccoplete virus antigen is postulated because the virus -was not demonstrated in
the proliferating cells of the cancer but was readily evident in older areas. It was
postulated that mn incomplete virus, although actually an extrinsic factor in cancer
etiology, would be indistinguishable by fluorescent antibody and certain other tec-hniques
from a true intrinsic factor.

4180

Mellors, R.C. 1960. Virus etiology of cancer. Bull. N.Y. Acad. Med. 36:415-418.

A general discussion of virus etiology of Shope papillomas and related cancers is pre-
sented. Elucidation of features of the disease by FA methods is the prime study method.

4190

Midgley, A.R.; Pierce, G.B. 1962. Inmunohistochemical localization of human chorionic
gonadotropin in embryonal c:.rcinoma and trophoblastic tissues. Federation Proc. 21:198.

With the use of fluorescein-iabeled antibody, human chorionic gonatropin, HMG, has been
localized to syncytiotrophoblastic cells of iummture placenta, hydatidiform mole, chorio-
adenoma destruens, and choriocarcinoma. No HCG has been detected in cytotrophoblasts.
Since formalin-fixation did not alter the ability of HOG to react with its antibody,
these observations were made on formalin-fixed paraffin-embedded tissues • confirned
with fresh frozen tissues. In previous studies, attempts to direct the ditferentiation
"of a hunman embryonal carcinoma toward choriocarcinoma. with colchicine or X-irradiation
resulted in the appearance of giant cells that superficially resembled syncytiotrophoblas-
tic cells of choriocarcinoma.
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Noyes, W.F. 1959. Studies on the Shope rabbit papilloma virus: Il. 7he location of
infective virus in papillomas of the cottontail rabbit. J. Exp. Med. 109:423-428.

A method has been devised to determine the location of infective Shope virus in the pa-
pillomas of cottontail rabbits. Frozen sections of the growths were burned -electively
with a microcautery to destroy either the keratinized or proliferating lvyer, and the
sections were then applied directly to the sensitized epidermis of domestic rabbits. No
papillomas appeared when the keratohyaline and keratinized areas had been elimirated
leaving the proliferating cell layer, but papillomas arose when proliferating cell areas
were destroyed leavirg the keratohyaline and keratinized layers. The results indicate
that infective Shope papilloma virus is situated mainly, rerhaps entirely, in the kera-
tohyaline and keratinized areas of cottontail papillomas. This is in et:nord with the
previous disclosure by the fluorescence technique that virus antigen in demonstrable
quantity is present only in these sites.

4210

Rapp, F.; Friend, C. 1962. Detection of cytoplasmic deoxyribonucleicý. acid and nucleo-
proteins with antinuclear serum. Virology 17:497-499.

Antinuclear sara and the iimmaofluorescent method for the detection of virus nucleonro-
teins and DNA in the cytoplasm of ascites cells, smears of solid tumors, and cult-.....
cells are described.

4220O
Rapp, F.; Steinglass, M.; Friend, C. 1962. Hemagglutination by Swiss mouse leukemia
viruz. Bacteriol. Proc. V21:134.

Detection of the virus causing leukemia in adult Swiss mice has been based on infectivity
titrations and on survey of tissues by electron microscopy. Conditions for the demo-
stration of leukemia virus hemagglutination have now been determined. Filtrates from
leukemic spleens and subcutaneous tumors harvested at various times following inocula-
tion were the source of virus. Hemsgglutination occurred at 37 C, at room temperature,
and at 4 C when the reaction was carried out in Sorensen buffer adjusted to a pH of 5.5
to 5.6. This activity was lost at higher pH. Erythrocytes from various species were
equally effective. Heating at 45 C for 30 minutes appeared to enhance the effect. Ti-
ters were generally low but consonant with both infectivity and immznofluorescent deter-
minations for Presence of virus in the tissues. Extracts and filtrates from normal mouse
tissue served as controls. Agglutination was inhibited by antiviral mouse serum 1-ut nor-
mal mouse serum failed to cause marked reduction in hemagglutinating activity. Develop-
ment of a simple test for detection of virus hemagglutinin has aided the study of the
pathogenesis of a viras-induced murine leukemia.
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Rifkind, R.A.; Osserman, E.F.; Hsu, K.C.; Morgan, C. 1962. The intracellular ds -

tribution of ganma globulin in a mouse plasma cell tumor X5563 as revealed by fluores-

cence and electron microscopy. J. Exp. Med. 116:423-432.

Ferritin- and fluorescein-conjugated antibody staining has been applied to a study of a

mouse plasm cell tumor. The presence of myeloma globulin within cisternae of the endo-

plasmic reticulum was observed at a stage of the secretory process vhen the remainder of

Sthe cytoplasm was essentially free of labeled globulin. The distribution of ferritin
suggested a functional heterogeneit~y among units of the endoplasmic reticulum. Appar-
ently, progressive accumulation of globulin results in distension of The endoplasmic re-
ticulum and, occasionally, in the appearance of considerable quantities of this secre-
tory protein in the extracisternal cytoplasmi'c matrix. Participatior. of the Golgi ap-
pax.atus in the packaging and release of small quantities of globulin Eseems likely. In
addition, however, fragmentation of the peripheral cytoplasm, with rupture of distended
ergastoplasmic vesicles, appeared to be another pathway whereby globulin is secreted.

Rubin, H. 1962. iesponse of cell and organism to infection with avian tumor viruses.
Bact.?riol. Rev. 26:1-13.

In a portion of this study of Rous sarcoma virus infection and resistance-inducing fac-
tor., fluorescent antibody was used to follow the infection at the cellular level. Viral
antigen was first detected at 2 days along the border of cells. FA demonstrated the in-
fection to be at the surface, not in the cells. Viral antigen was subsequently shed from
the cells into a surrounding matrix. Still later, the viral antigen appeared -ithin the
cytoplasm.

14250

Rubin, H.; Vogt, P.K. 1962. An avian leukosis virus associated with stocks of Rous

* sarcoma virus. Virology 17:184-194.

": i Isolation of a second virus from stocks of Bryan high-titered strain of Rous sarcoma vi-

rus, RSV, is reported. The new agent, Rous-associated virus, RAV, can be detected in
tissue culture, despite failure to produce discrete cytological alterations, because it
interferes with infection and focus formation by REV. There is a strong selection for
RAV when cells infected with RSV are cloned, so that most of the clones produce ruch .RAV
and little RSV. In stocks of Bryan strain, the titer of RAV is about four times that of
RSV. RAV induces resistance to RSV much more rapidly than does resistance-inducing fac-
tor, a naturally occurring leukosis virus. PAV can be assayed in vitro. RAV is more
closely related immunological],y to MS'! than to resistance-inducing factor. FA studies
shcw that it matures at the cell membrane, as does RSV. In the electron microscope PA'
is morphologically indistinguishable from RSV and other chick tumor viruses. It produces
no tumor at the site of inoculation in chickens, but produces erythroblastosis folloiqng
intravenous inoculation of embryos.
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26o

e , F.; Kaiser, E.; Springer, K. 1962. Cytotoxic effe.ct of antiserum against u
dye-prot'ein complex. Experiments with Ehrlich ascites tumor of the mouse. Z. Krebs-
forsch. 64:6:448-458- In German.

The fluorescent dye sulforhodamine B was bound to huwman and to bovine altumin; this dye..
protein complex was then injected into rabbits. In this way an antiserum was produced
thas reacted with vitally stained ascites cells of the Er2.ich ascites tumor of the
mouse, i.e., vital staining after injection of the dye. In the presence of active cord-
plement the serum had a cytotoxic ction. Af her vital staining of the solid Ehrlich
tumor, an injection into the tumor of the antiserum against the dye component caused
characteristic necroses. These cmOu~d be distinguished readily from spontaneous ne-rosec
occurring in the tumor in the control animals. This necrotizing effect was associ? ted
with en intact complement system. After similar treatment with nonrm1 xabbit serum no
such cell or tissue charges could be observed.

4270

Soules, D.E.; Surereker, A.; Vitek, G.; Fugate, K. 3962. Presence of structures re-
sembling viral inclusion bodies in spontaneous MKR mouse leukemia. Bacteriol. Proc. V22:
134.

A subcellular fraction of homogenized thymus tissue from a leukemic AIM mouse was injec'eid
into rabblts. Antiserum, after conjugation with fluorescein isothiocyanate, was used for
examination of thin frozen sections of thxymus and other tissues from leukemic and nonleu-
kemic AKR mice. Smali brightly fluorescent bodies were noted both intra- and extra-cel-
lularly in thymus but in no other tissue. Acridine orange, AO, revealed these bodies to
be DNA. DNAase removed the AO staining of cell nuclei but, not of the bodies. Pepsin
treatment followed by DNAasa was necessary to remove AO staining, giving e--idence of sim-
ilarity to viral inclusion bodies. Extracellular structures were adjacent to disinte-
grating thymus cl ls. Ali occasional body could be found in preleukemic animals but were
frequently found in animals wi• clinical disease. Two-month-old mice in which leukemia
was produced early by intraperitoneal Injection of tlrmuls cells from leukemic mice had
most of the inclusion bodies. They were not in nonleukemic Swiss or C57 mice. Cell-free
exctracts of thymus tissue firom leukemic animals injected into preleukemic AkI, nonleuke-
mic Swiss, and C57 mice gave no evidence of leukemia or tumors of any type.

4280

Southam, C.M.; Noyes, W.F.; Mellors, R.C. 1958. Viras in human cancer cells in vivo.
Virology 5:395-398.

During clinical trials of virus infections as experimental cancer therapy the fluorescein-
labeled antibody technique has been utilized as an adjunct to virus isolation, i.e., in-
oculation of 30-day-old mice, for the study of virus oncotropism. Thesc- studies enpha-
size the difficulty of establishing an etiologic diagnosis by virus isolation, since liv-
ing intracellular virus may not be transmissible to a nev host. Conversely, they demon-
strate the impossibility of establishing an etiologic significance for microbial inhab-
itants of disease tissue until all of the Koch postulates are fulfilled.

-7-
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... . Takahashi, M.; Kato, S.; Kameyana, 5,; Kamahora, J. 1959. A study on the -ultipl-
Scation of rabbit xmyxcmu virus with the fluorescent antibody technique. r~kens J. 2:333-

. .30.

FL cell cultures infected w-ith rabbit nmjxomna virus were studied by the fl,•orescent anti -
body technique an~d by light microscopy. The findings were correlated with t~ie growth

i curve of the infectious virus, and development of complement-fixing antigen was deter-
i mined from companion cultures. By restainirg the fluorescent cells with Giernsa solution,

it was shown that B-type inclus ion bodies of this virus consisted of viral antigens.
Futeroe teape onc f± fluorescent cells and inclusion bodies just before the

Sincrease in infectivity euggested that these inclusion bodies uiight be the main site of
Svirus synthesis in the cells. !ho distinct fluorescence wa-s seen in the nucleus at any
S stage of infection, imp).yirg that the virus synthesis took place exclusively in the cyto-
Splasm .

S4300

Vazqkuez, J.J. 1958. IAmnnocytochemical study of plasm cells in mnltiple ryeloma. J.

Lab. o ain. Med. 51:271-275.

FA cas used to show that plasma cells from patients with multiple mre' oma contain cyto-

plasmic concentrations of gacml globuli. Similarly, non-neoplastic plasma cells from
ityperi e animals showed concentrations of gatia globulin and specific antibod-.

Weiler, E. 1956. Alteration of liver-specific serology in the rat during carcinogenesis

-• by means of p-dimethylaminoazobenzol. Z. Naturforsch. lib :1:31-38. In German.

The author has confirmed histoserologl.cally, with the aid of liver-specific fluorescein-clabeled antibodies, that the liver-specific antigen cannot be demostrated in primaty
rat liver cell carcinoma. The liver-specific f ntigen is localized e nclusiveus in the

parenc1~ymal cells of the liver. Liver tissue exposed to the carcinogen contains lesssliver-specific antigen than the normal liver. This is expressed in the complement-fix-

, ation test by a reduced liver-specific serologic activity of the riicrosomes and mito-
Schondria, and histoserologicali~y in the appearance of characteristic tissue islands in
Swhich the a'atigenic concentration is decreased in compaison with the neighboring tis-
Ssue. The degree of antigenic loss depends upon the total dose of carcinogen adrni~~s-tered and on the latent period.

4320

SYohn, V .S.e ; Ha1m95n, W.M,; Atchison, d.W. ; Casto, B.C. 1962. Serial heterotransp lan-

Station of humsn adlenocarcinomna No. J. in the cheek pouch of unconditioned adult Syrian
Lhamsters. Cancer es. :2 :443-4248.

SThis report describes studies establishing that the Yoolan human adenoarcintoma No. i,
psH.Ad., a human tumor transplantable in conditioned laboratory animals, could be serially
transplanted in cheek pouches of normal unconditioned hamsters and, under these conditions,

liver-specifi .than ......
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for more than 60 serial passages has retained proliferating human tumor tissue. Tumor
passaged in nornml hamster is called K.Ad. 1U. Histologically, H.Ad. lU closely resem-
bles early generations of H.Ad. 1 in conditioned animals. Human hemagglutinins were
produced by guinea pigs iminized with either H.Ad. lU tumor or cell culture line; hu-
man cellular antigen was demonstrated in H.Ad. lU tumor cells and cell culture lines by
two independent indirect fluorescent antibody systems. The 1kryologic state of H.Ai. 1U
tumor apparently ranges from subdiploid huma= to polyploid human. Some potential fac-
tors that may account for the appa•rent indefinite passage-ability of this tumor in tn-
conditioned hamsters are presented.
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